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THE CAUSES AND EFFECTS OF GREAT FOR- 
EST FIRES. 
By John Gifford. 


HEN the early settlers landed on American shores this coun- 
try, excepting the great western plains and deserts, was 
covered with an unbroken stretch of beautiful forest, sur- 

passing in variety and value that of any other country in the temper- 
ate zone. ‘The advancement and prosperity of the American people 
depended mainly on this great resource. For more than three cen- 
turies it has been recklessly cut and shamefully burnt. Only a remnant 
of this great inheritance remains. 

Epidemics and conflagrations are usually caused by the carelessness 
or maliciousness of mankind, and both are therefore preventable. It is 
a blot on our civilization to allow such devastation. Widespread suf- 
fering and destruction can only be due to ignorance and callousness on 
the part of the people. A strong public sentiment needs therefore to 
be aroused and a remedy will present itself. 

For several days recently a cloud of smoke hung over the land and 
was even blown far over the sea causing a heavy tog along our shores ; 
the sun was dimmed and reddened and the newspapers were filled with 
descriptions of horrible scenes of death and desolation, due to that 
prince of enemies, the forest fire. During the latter part of August the 
American Forestry Association, at the midsummer meeting in the 
White Mountains, discussed many times the question of fires, and all 
the while those beautiful valleys were full of smoke from Vermont, 
where thousands of spruce trees fit for paper pulp were burning. 

What we need and what we must finally have in America, is forest 
regulation. ‘The great work of the forester is to so direct nature as to 
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always produce the largest amount of useful forest products on the 
smallest area possible, with the least expense. It is, in other words, to 
keep the earth so dotted with evenly distributed woods that the in- 
crement will equal all the needs of mankind, while the principal will 
remain untouched to exert its influence in lessening the destructive 
forces of nature and in beautifying the earth. 

We waste timber. Owing to its abundance at present it enters into 
the majority of constructions, while architects agree that brick and 
stone are not only better, but in the end cheaper. ‘The government 
must do its part in setting aside and carefully caring for large masses of 
trees in places unfit for agriculture. ‘The farmer must do his part, 
which is the important part, in growing a few acres of trees on his 
farm where the soil is poor, not only to furnish him with fuel and lum- 
ber but to shield his crops. A small tract of forest may yield many 
minor products by no means minor in importance to our needy farmers. 
Pine-knots may be slivered and sold by the bunch in cities at a good 
price. Even pitch was once extracted from our common pitch pine. 
Sassafras and cedar yield valuable oils and a still for the process is not 
expensive. Many low waste places are fit for the growing of basket 
willows. The black oak and other trees yield tannin anddye. At one 
time in south Jersey the gathering of sumac leaves for tanning was an 
important industry. For many years the sumac has been cultivated in 
Sicily. The woods of many trees are fitted for special uses: the bil- 
sted for market baskets, the persimmon (the only northern representa- 
tive of the ebony family) for shuttles, white cedar for hollow-ware, 
maples for sugar, pine slabs for paper, holly for fancy articles, or the 
chestnut and walnut which need little care and yield handsome returns. 
From a forestry standpoint underbrush is of value. Let the farmer 
grow the huckleberry, laurel for rustic work, or many other shrubs 
which will increase his income, and at the same time preserve forest 
conditions on a small part of his land. Unity in this respect on the 
part of the farmers will support many small industries in every locality, 
and then the forests will become evenly distributed in small well-cared- 
for patches overall the country. This is the true solution of the forest 
fire problem. 

Our forests at present need simply common sense management. 
They have had practically no attention except when ready to cut. 
Trees are allowed to grow like weeds. The largest and best are used 
first, so that our woods have constantly deteriorated in consequence. 
The weakest and best must be nurtured, especially while young, else 
they seldom reach maturity. The writer believes that the absence of 
trees on our plains is due as much to fire and cattle as to soil and 
climatic conditions. ‘The first great step is to keep out fire and cattle. 
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They have done more damage than the woodman’s axe. It must be 
borne in mind that the main difference between a lumberman and a 
forester is that one uses the axe carelessly, the other with care; the 
one is endeavoring to fill his pockets with golden shekels just as soon 
as possible, while the other is content with a smaller and slower but 
perpetual income. 

It is mainly the object of this paper, however, to explain the 
ultimate effects of forest fire and suggest a means of prevention. It is 
not necessary for us to dwell upon the enormous loss of life, buildings, 
timber, etc. We are all familiar with the awful calamities in the 
northwest, and we can all appreciate the fact that the damage is be- 
yond calculation ; but the destruction of standing timber is always in- 
significant compared with the ultimate effects of fire. 

What applies to one section will not of course apply to another, 
owing to differences in species, in climate, soil, etc. A thorough 
study of each variety of tree is necessary in order to tell under what 
conditions it thrives best. Some trees grow better in company with 
others ; certain varieties thrive best in an unmixed forest. Light and 
shade, rapidity of growth and a variety of conditions must all be con- 
sidered, and from these data local forestry methods can be devised. 
Each locality, geographically distinct, must be studied apart from its 
neighbors. A fire, for instance, is much more easily handled in a level 
white oak country than in a pine woods on a mountain side. No- 
where, however, to my knowledge, is the consequential damage by 
fires better illustrated than in the southern part of the State of New 
Jersey. There for many years, near the largest population centers in 
America, fires have been raging. They have been burning many 
times over the same territory, so that the country is impoverished in 
consequence. Years of legislation and careful reforestation will be 
necessary before we can again produce such a forest cover as the 
original. 

The region could once boast of large swamps of excellent cedar, 
forests of pitch-pine and several kinds of oaks. Ship building was 
once a flourishing industry, and long ago enormous quantities of char- 
coal were used in the manufacture of iron from a peculiar deposit which 
was raised out of the bogs. Many cords of firewood are still devoured 
by glass factories. 

The section referred to is about twenty-five hundred square miles 
in area. It is known as the coastal plain or southern interior. Ex- 
cepting along the shore, and here and there along the rivers and rail- 
roads, it is still an unbroken stretch ot scrubby woodland—patches of 
savanna land and areas of stunted pine, the largest of which is known 
as the ‘‘ plains.”’ Here and there are whole forests of the black boles 
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of trees which have been killed by fire, and occasionally in isolated 
protected positions are small clumps of beautiful woods characterized 
by their variety and rapidity of growth. Being the trysting place of 
the northern and southern floras and favored by a mild climate, a 
good forest soil, and the proximity to large bodies of water, a great 
variety of trees can and have flourished there. But the upland is cov- 
ered with a mangy-looking growth of scrubby trees. Game is scarce, 
the water supply uncertain, and agriculture neglected. ‘The infernal 
fires have converted a beautifully wooded region into what is practically 
a sandy plain. Considering all things it is less prosperous to-day than 
it was a century ago. 

Forest fires are started in four ways: incendiaries, careless indi- 
viduals, locomotives, and lightning. By far the most serious sources 
of origin are the criminal dastards who purposely set them, since they 
select the proper place at the proper time. By means of fire wood- 
thieves hide their tracks, and many people out of revenge fire an 
enemy's woods. Years ago charcoal burners set fire to woods in or- 
der to buy the charred wood cheaply since it was then fit only for 
charcoal. 

Another serious cause, chargeable to gunners, tramps, and boys 
in the woods, is carelessness—mainly from the embers of a camp-fire, 
a lighted match, cigar or cigarette. ‘That locomotives set many fires 
there can be no doubt. But this can be wholly prevented by the use 
of the spark arrester, by having places especially prepared for dump- 
ing hot coals. and by clearing and ploughing the land for several 
feet along the road. Careful train-hands are also of course necessary. 
Often, however, to produce a better draft the arrester is removed or 
poked with holes, and hot coals are carelessly emptied where they 
quickly generate a fire. Several fires in south Jersey have been 
caused ‘by lightning, but this of course only very rarely results in dam- 
aging fires because the rains which follow are apt to quench them. 

Forest fires burn about six months of the year, and are probably 
more destructive early in the spring than at other seasons. Many dry 
leaves have then accumulated on the ground, many still cling to the 
trees, the wood contains little sap, and the wind has a freer sweep. 

A large foreign element has come to south Jersey to clear farms. 
This much increases the danger from fires owing to the burning of 
brush and carelessness of workmen. But when cleared these little farms 
check the headway ofa fire. ‘The sooner the forest-cover is distributed 
in many small patches over the country the better. ‘There will then 


be no danger from enormous fires, except perhaps in government 
reservations on large tracts ot waste land. Even then, if these be 
properly regulated and guarded, there can be but little danger. 
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Fire is very destructive to cranberry bogs and cedar swamps. It 
is necessary to dig deep trenches in order to check its headway, be- 
cause it burns deep into the peat and appears here and there in unex- 
pected places several feet away. ‘The bed of a cedar swamp consists 
of several feet of humus. ‘The bottom 1s covered with logs, ferns and 
spongy mosses. ‘The principal moss is sphagnum which is collected 
and baled for nurserymen. It is used in packing plants for shipment, 
owing to its ability to hold moisture. Let me emphasize the value ot 
this moss. Although almost indispensable to the florist, its collection 
ought to be prohibited at least to a certain extent. Noted for its 
ability to retain moisture, it can undergo an extreme amount of desic- 
cation and still recover. In these swamps streams divide into many 
streamlets which percolate throughout this mass of material. ‘The 
foliage of the cedar is so dense that the sun only feebly penetrates. 
Rain is retained and instead of rushing in a flood to the sea or rap- 
idly evaporating is restrained and gradually distributed. Cedar for- 
ests are therefore natural reservoirs of water, effecting a natural irriga- 
tion ; but the owners of them, for fear of fires, cut the trees inasappy 
state when fit only for an inferior grade of shingles and laths, or 
even hop-poles and rails. An uncertain water-supply is of course 
the result, since all the rivers of south Jersey rise in swamps and bogs 
within its own borders. 

Young timber is usually killed above ground by fire. Large timber 
often apparently recovers, but it is always more or less affected. Its 
vitality is reduced so that insects invade and devour it, and charred 
wood is always of less value because disagreeable to handle. From 
the stump of burnt or cut oak many scions spring. These were used 
for hoop-poles a few years ago, but now, owing to the substitution of 
bags for barrels and iron for wooden hoops, there is practically no 
demand. ‘The butts are often gathered, however, for umbrella handles. 
Some trees can endure more heat than others. ‘The fittest in that 
respect survive, while other more valuable species perish. ‘The pines 
are rapidly disappearing, and if fires continue there will be nothing what- 
ever left to hold these sands but low scrub oaks and other brush. 

The main reason why oak follows pine is that no second growth 
comes from a pine stump. When a pine is cut or burnt shoots spring 
from the collar of the stump, but soon wither and die. Second 
growth oak is vigorous, although it is claimed that a plant reproduced 
for any length of time in an asexual manner weakens. Young pines 
have difficulty in growing in underbrush, but an abandoned field 
comes up in pine and red cedar. A pine forest is apt to contain an 
oak here and there, sufficient to seed it, the acorns having been acci- 
dentally carried by squirrels or other animals. ‘The effect of fires 
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on seeds is an important question in determining the growth which 
follows. Some seeds are quickened by heat, others easily perish. It 
is certain that some are very easily affected by changes in temperature. 
‘Tropical seeds often lose their vitality when carried around Cape Horn. 
There is an interesting plant known as the fire-weed which comes up 
in abundance in burnt places. One can often locate the site of an old 
coal pit by a mass of this plant. It is of course not likely that the 
seeds have endured the heat, but upon fresh seeding it is the first 
species able to endure the conditions produced by a fire. 

When a swamp-bottom is burnt it often comes up in white cedar, 
as even and dense as a field of wheat, while a swamp which has been 
cut and not burnt produces a great variety of trees. Although a com- 
mon observation this is more or less of accidental occurrence. A swamp 
bottom is always well seeded with several kinds of trees and shrubs. 
A fire not only destroys these seeds but forms a soil on the surface. _ If 
this occurs when the cedar is in fruit its light winged seeds are quickly 
sown by the wind. Acorns sink into the soft sand but the light pine 
seeds remain on the surface and are quickly burnt by a passing fire. 

Fires seriously affect sandy soils. They burn all the organic matter 
on the surface, the ashes are beaten by rains through the porous earth, 
and nothing is left but hot white sands and charred sticks. 

The value of underbrush is underrated. Although it smothers 
young trees it is indispensable in forests of larger growth. ‘The amount 
of mineral matter which a tree absorbs from the soil is insignificant. 
Water is the essential element. In checking evaporation and retard- 
ing the flow of water natural litter and undergrowth are necessary. 
But the smaller amount of dead wood ina forest the better, since it 
breeds many kinds of insects some of which may invade the living 
trees. The material resulting from decay however enriches the soil, so 
it is better to burn all the dead materials which cannot be utilized. In 
that way the soil is enriched just the same, the insects are disposed of, 
and the underbrush is not seriously disturbed. It is easy to see, how 
therefore, fire in a forest is often useful if wholly under control and 
directed by a forester. Nature with half a chance heals all wounds, 
and soon after a fire fresh young underbrush springs up from the roots. 
This tender herbage is relished by deer. 

Many animals are killed by fire. Let us wander to-day through 
the woods of south Jersey and the only sounds are the doleful cries of 
cheewinks and the cawing of crows. Insects and aquatic animals are 
apparently not affected. The eggs of birds are cooked in nests and old 
woodmen tell how turtles, snakes, rabbits and the like are chased to- 
gether before a raging fire. Many believe that insects increase, owing 
to the destruction of their enemies. ‘There can be no doubt that flies 
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and mosquitos are plentiful enough, and during the past season insects 
injurious to crops have been unusually abundant. Preserve the forest 
and you preserve the animals dependent upon its fruits. Our game laws 
are worthless so long as forest fires rage. 

It is to be hoped that the general government will set aside many 
tracts or guarded land. A few acres showing the nature of the coun- 
try in the wild state will be more appreciated in years to come than at 
the present time. ‘There the trees may be properly cared for, there re- 
markable and unusual plants may escape the hands of thoughtless peo- 
ple, greedy botanists included, and there the wild animals may find a 
refuge and breeding place. But to bring about these changes public 
interest must be aroused. ‘The people in general must unite and do 
their part in fostering forest regulation. At present, therefore, it is 
mainly a matter of education. And just here let us consider the methods 
and efforts up to date to check the ravages of fire. The owner of the 
land, if he happens to be near, picks up a few men and hastens to fight 
it. Ifthe fire has gained headway he is often powerless. If by a 
change of wind it shifts to another man’s property, he draws a freer 
breath and no longer concerns himself about it. In the heat and smoke 
men are soon exhausted and often receive little or no recompense. 
Unskilled persons are picked up, and often the whiskey with which the 
land owner lures his fighters disables others. Thus more damage than 


good is done. It requires bravery, skill and an accurate knowledge of 
the region to stop a fire. By back-firing in improper places fires have 


” 


often gained in strength. The process of ‘‘ back-firing’’ when prac- 
ticed intelligently is to go some distance ahead of a fire, if possible to 
a road, and then burn carefully toward the fire. With the aid of sand, 
the handiest and best material in south Jersey for the purpose, the 
body of the fire may be diverted and, if not too severe, extinguished. 
Many will fight fire only at night so that during the day it gains much 
headway. It is accepted usually as a matter of course, being regarded 
by the majority of backwoodsmen as a necessary evil. 

Roads are excellent points of vantage, and if properly trimmed 
are generally sufficient to check a fire. One often reads how they jump 
full half a mile, and how they run at the speed of a galloping horse. 
If the wind blows sparks are carried long distances. Fires have thus 
‘«jumped ’’ our widest rivers. They move at a rapid rate, create a 
strong draft, and roar like the ocean. In ordinary fires, however, the 
kind which burn slowly for many days and receive little attention 
but do much damage, if properly managed at the proper time, a road 
or a stream or often even a spur of swamp is sufficient to check their 
headway. It is therefore necessary, first of all, that the overseers 
keep the brush from the sides of the road. Some progressive wood- 
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owners have divided their wood-land inté compartments and have 
carefully cut a belt or firebreak around each division. In that way a 
cedar swamp can be easily protected. 

A law has been recently passed in New Jersey providing a fire 
marshal and deputy in every township of the third and fourth class 
counties. He has full control of the fires of his district. Ona high 
location, with the aid of a telescope, he can see over almost any town- 
ship in south Jersey. ‘These stations can be easily connected by tele- 
phone, so that information can be sent from place to place without a 
particle of difficulty. Each marshal is empowered to employ able as- 
sistants when necessary. If the law is enforced and every marshal 
does his duty every fire can be nipped in the bud. 

There has been a lack of interest and unity on the part of the 
owners of wood-land. ‘This has led to the formation of a woodmen’s 
association with the following objects in view: 

(1) To improve and protect the forests of the southern counties 
of New Jersey. 

(2) To prevent all wanton and needless destruction of forests. 

(3) To insist upon the enforcement of the laws in relation to 
forests and the punishment of malicious and careless fire-setters. 

(4) To adopt such methods of cutting as will increase and pro- 
long the yield of timber and cordwood. 

(5) To encourage the planting and seeding of valuable trees on 
Jersey waste-land, and elsewhere wherever practicable. 

(6) And to encourage such methods of forest management as will 
tend to conserve and increase our water-supply and protect the wild 
animals of the woods. 

It is to be hoped that every state where fires occur will appoint 
men to act as marshals, and that incendiaries be ferreted out and 
severely punished. Thus with a more general idea of forestry prin- 
ciples, with associations and periodicals for the dissemination of knowl- 
edge on the subject, forest fires can be stopped. Pennsylvania, New 
York, and especially Maine and New Hampshire, the charm of whose 
forest-clad mountains means more in dollars and cents than the sum of 
all other revenues, by much persuasion and argument have been aroused, 
and the majority of their intelligent people are convinced that trees are 
indeed worthy of judicious utilization,—that a growth of a hundred 
years is too precious to burn in as many minutes by a fire from the match 
of a careless hunter or infernal incendiary. If each state does its share 
the Forestry Division of the general government will be more than 
willing to advise and help wherever possible. It is the duty of every 
citizen to learn the rudiments of forestry, and every boy and girl should 
be taught to glory in the privilege of an Arbor day. 
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THE LAND OF THE MIKADO. 
By J. Castell Hopkins. : 


APAN is perhaps the most interesting country in the world. After 
being wrapped in feudalism for centuries and hidden from the 
nations in a sleep of ignorance and superstition, it was suddenly 

touched by the electricity of modern progress, and in less than thirty 
years changed from a condition resembling that of the middle ages in 
Europe to one which places it on a par with the most advanced nations 
of to-day. 

Little appears to be known of its ancient history. Some six cent- 
uries before the Christian era, it was ruled by a great warrior who is 
said to have been at the head ofa Mongol or Chinese invasion and who 
was the founder of the Mikado dynasty which has held sway in Japan 
from that time to this. But the regal function gradually lost power and 
prestige in the Mikado’s descendants, being swallowed up to a great 
degree in the spiritual or religious title. From the beginning of the 
sixteenth century the Tycoon or secular and military chief of the coun- 
try assumed almost the whole actual power, the Mikado being a sort of 
invisible and greatly revered descendant of the gods and their inspired 
representative on earth. It was at this time that Tayko-Sama rose into 
fame as the chief warrior and statesman in Japanese annals. He wasa 
man of mean extraction who worked his way up to the practical 
sovereignty of the country, reduced the authority of the Mikado toa 
mere shadow, compelled the obedience of the innumerable, princes and 
nobles of the period, and after leading them victorious into Corea, died 
at the head of an army with which he had intended to invade China. 

During the middle of the sixteenth century, Japan was first intro- 
duced to the knowledge of Europe by some Portuguese navigators, and 
not long afterwards, St. Francis Xavier with a number of Jesuits sought 
out the new and strange land and before long had established a flour- 
ishing mission. ‘The whole empire seemed on the verge of conversion ; 
proselytes poured into the fold ; and the missionaries soon became so 
strong as to appear threatening in the eyes of the rulers. ‘The result 
was a sudden change from toleration to the most intense persecution. 
Torture and death were the fate of all converts, and in 1860 when 
Europeans once more entered the country it could be fairly said that 
Christianity was extinct. For brief and fluctuating intervals after this 
period the Portuguese, the Dutch and finally the Russians, managed to 
carry on a little trade and intercourse with the people. But it was 
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never very important, and the whole nation continued to manifest a 
most bitter antipathy to foreigners until the expedition of Commodore 
Perry, U.S. N., in 1852-54; the Earl of Elgin’s mission in 1857-59 ; 
the resulting treaties and their gradual enforcement, compelled them 
to conceal the sentiment of hatred which was undoubtedly still felt. 
The complete and almost inexplicable revolution of 1868 which fol- 
lowed, brought the country at a bound into at least a close resemblance 
to western government and civilization, changed the system of centuries, 
abolished institutions which dated from before Nero or Julius Czesar, 
and seemed to alter the very disposition and character of the nation. 

Up to that time the country was very much like Germany in the 
days of Luther. The Mikado might be almost termed a Japanese pope ; 
the Tycoon was the secular ruler ; the Daimos were the feudal princes ; 
the Saimos constituted the feudal nobility ; while the military caste or 
following which each chief possessed, preyed upon the common people 
in much the same way as had been done in the sixteenth century by 
the feudal soldiery of Germany, France and England. — But of course, 
the extraordinary feature is that this condition of affairs should have 
existed through many centuries in Japan and have lasted up to within a 
quarter of a century of the present time. ‘The system was not given 
up however without a struggle; both vindictive and bloody. The 
principles of modern progress had to encounter a political economy 
absolutely opposed to external trade of any sort ; a religious intolerance 
founded upon fear of outside influence, and a rampant feudalism which 
made treaties worthless and national honor not even a name. 

Each of the two American treaties cost the reigning Tycoon his 
life. He felt, it now appears, compelled in each case to sign them 
although he knew enforcement upon such princes as those of Mito, 
Satsuma, Kaga and other districts, to be impossible. Death by poison 
followed and even the Regent, who in 1858 had something to do with 
the foreigners, was murdered at his palace gates and his head carried 
to Miako, the Mikado’s capital, and there exposed with the inscrip- 
tion: ‘* This is the head of a traitor who has violated the most sacred 
laws of Japan.’’ But after a period of lawless disregard for treaties, 
the lives of foreigners, and the rights of foreign flags, Great Britain in 
1864 bombarded Kagosima, the principal port, and the other powers 
joined in several naval displays which finally compelled a sort of un- 
willing and uncertain respect. 

During this very time, however, the volcanic action must have 
been preparing, which in a few years was to cast off with lightning 
rapidity the garments of medieval institutions, the power of a cere- 
monious and superstitious priesthood, the influence of an invisible and 
infallible head, the authority of sanguinary and uncontrollable chiefs, 
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the government of crafty and faithless leaders. How it was done is 
not known to this day. ‘The great revolution does not seem to have 
had its great leader. No master-mind appears as having directed the 
masses and controlled the classes. Yet in 1868 a coalition of turbu- 
lent nobles and princes united in offering to consolidate the Mikado’s 
power by yielding up to him their feudal and immemorial rights and 
revenues. A body of men who had instigated or allowed the murder 
of foreigners and attacks upon British and other consulates, issued a 
manifesto declaring that their object was ‘‘to enable their country to 
take its place with the other countries of the world.’’ ‘The bitter 
opponents of external trade and foreign intercourse overthrew the 
Tycoon and his whole elaborate system of commercial monopoly. ‘The 
Mikado, after having passed a life of enervating idleness, luxury, de- 
bauchery and absolute seclusion, came suddenly to the front, assumed 
his place as the secular as well as the sacred head of the nation, clothed 
himself in European garments, went out into the light of day to be seen 
by all his subjects, and commenced the task of receiving addresses, 
opening public undertakings, and representing the empire in the eyes 
of the world, as if he had all his life been a constitutional monarch, 
grafted upon an eastern despotism. 

It was the most marvelous, interesting, and peculiar episode in the 
political history of the world. There has been nothing to compare 
with it anywhere. All the ancient landmarks of Japanese policy, 
statecraft and administration were thrown down as if by one of those 
volcanic shocks for which the islands are famous. ‘They were replaced 
within half-a-dozen years by elements of western civilization and gov- 
ernment which have elsewhere been the product of centuries of slow 
and stormy development. Old and new were commingled, and forty 
millions of people of Asiatic stock dropped almost in a moment from 
the feudalism of a thousand years into a system of modern monarchical 
government with a gradual but steady approximation towards the 
‘« popular’’ government of the present moment. It wasin the strange 
realization of the fact that these latter institutions could not be had all 
in a year that we recognize a quality in the people, equal to that 
hitherto unrecognizable one in the four thousand nobles of the country 
who had a short time before voluntarily thrown off their mantles of 
despotic local power. 

The government was formed around the time-honored authority 
of the Mikado, who solemnly engaged himself to rule in conformity 
with the will of the people. But no means were given him of ascer- 
taining those wishes until later on, when it was decided that in the 
year 1890 a parliament of the nation should be called and a repre- 
sentative constitution formed. It was thought that in the interval the 
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people would be educated up to the ideal. Meantime his majesty 
was to govern by the advice of a council of state, composed of one 
prominent man from each of the chief provinces, the prime minister, 
the vice-premier, and the heads of the several departments of the 
government. ‘The edicts of this council were to be the law of the 
land. Development went on thenceforward at almost railway speed. 
In 1872 a law was proclaimed which provided for the establishment 
of 53,000 schools or one for every 600 of the inhabitants. A naval 
college was organized under the instruction of foreign officers ; rail- 
ways were started in several directions; foreigners were everywhere 
made welcome ; strict honesty and honor were shown in all interna- 
tional engagements, and especially in monetary matters. In 1876 an 
Industrial Exhibition was held and in the succeeding year it was an- 
nounced that there were 3744 post offices established. In 1884, a 
new order of hereditary nobility was instituted, the national religion 
disestablished, the sacred character of the Mikado done away with, all 
Japan thrown open to foreign trade, and entire freedom of religion 
granted. 

During the next few years, Prince Komatsu, the heir to the throne, 
visited England and conferred upon the Queen the chief Japanese 
order of knighthood; Count Ito, the prime minister, introduced a 
vigorous campaign in favor of western dress and habits; the Bible 
was translated into Japanese; and a commission went abroad to 
study the fine arts in Europe and America. Its decision was in favor 
of Japan: ‘* Pure art is asleep in Japan, but dead in Europe.’’ In 
1890, the first free parliament of the empire was opened by the Mi- 
kado, or emperor, as he is now styled, in person. It was composed 
of a house of peers, somewhat after the English model, with ten life 
members, 139 elected nobles, 59 imperial nominees, and 44 elected 
men of mark; and a house of representatives having 300 members— 
all elected. The first president of the upper house and the leading 
man through the succeeding and inevitable mutations of politics was 
the Count Ito, already mentioned. 

Thus started upon the high road of progressive civilization, the 
Japanese have come to think themselves the leading power in Asia, 
the most intelligent people in the world, and have, naturally enough, 
fallen into the present war, and proposed the abrogation of the inter- 
national treaties which in latter years have been so unjust ‘and oppres- 
sive in view of the entire change of national conditions. One of the 
best humorous and satirical sketches I have seen of this rapid march 
of civilization in Japan, and its present effort to sustain an historic 
policy of acquisition in Corea, is the following from the London 
Punch : 
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(From a Record in the Far East.) 

Step One.—The nation takes to learning the English language. 

Step Two.—Waving learned the English language, the nation begins to read 
British newspapers. 

Step Three.—Waving mastered the meaning of the leaders, the nation starts a 
parliament. 

Step Four.—Having got a parliament, the nation establishes school boards, rail- 
ways, stock brokers, and penny ices. 

Step Five.—Uaving become fairly civilized, the nation takes up art and com- 
merce, 

Step Six.—Having realized considerable wealth, the nation purchases any amount 
of ironclads, heavy ordnance, and ammunition. 

Step Seven.—Uaving the means within reach, the nation indulges in a terrific 
war. 

Step Eight and Last. —Waving lost everything, the nation returns with a sigh of 
relief to old-fashioned barbarism. 


But whatever may be the result of this conflict in the East, it can- 
not involve the complete subjugation of the Japanese. ‘The people 
are too bright, clever, and powerful in imitation, to be permanently 
beaten by a slow-going, though mighty mass, such as the Chinese em- 
pire. They are wonderfully intelligent. Japanese workmen con- 
structed and worked a steamboat some time before an American or 
European steamer had appeared on their shores. Long before foreign 
influence was felt in the land, the libraries of Meako and Yeddo con- 
tained as many as 150,000 volumes, and universities were established 
at both places as well as at Nagasaki. Printing was introduced from 
China in the thirteenth century, and reading has long been a popu- 
lar amusement. In the days of feudalism the Japanese knew enough 
of mathematics to make good maps, and to measure their mountains 
with a barometer. In the carving of ivory and working of wood 
they have had few equals. ‘Their skill in making mechanical things, 
such as toys, tops, etc., is marvelous. ‘Travelers speak of the throw- 
ing of tops like a boomerang which return to the thrower, and will 
spin and continue to spin inall sorts of places and ways for a seemingly 
interminable period. 

Generally speaking the empire of Japan is supposed to consist of 
three large islands—Niphon, Kin-so and Sikok—but around these are 
several thousand small ones which have been acquired from time to 
time. The climate is delightful, the cities numerous and populous, 
and the chief occupation up to very recent years has been agriculture. 
The complexion of the Japanese is yellowish, with a brown tinge ; the 
eyes small and not so much sunk in the head as the Chinese ; the 
hair is black, straight and coarse. ‘Their costume is peculiar and vol- 
uminous, both sexes wearing very similar clothes. After marriage the 
women disfigure themselves hopelessly by blacking their teeth and pull- 
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ing out their eye-brows. Before marriage they are as a rule very grace- 
ful in appearance and often exceedingly pretty. So far as the origin 
of the people can be traced they seem to be the result of a mixture of 
Chinese and Malays, the former settling amongst the others much as 
the Normans did in England of old. 

It isa land of paradoxes and anomalies. ‘Thirty years ago every- 
thing seemed to Sir Rutherford Alcock, the British minister who spent 
three years of danger in the country, to be in reversed order. The 
people wrote trom top to bottom, from right to left, in perpendicular 
instead of horizontal lines, while their books began where ours end. 
Their locks, though imitated from Europe, were all made to lock by 
turning the key from right to left. The old men flew kites while the 
children looked on ; the carpenter used his plane by drawing it to him ; 
the tailors stitched from them ; the horses were mounted from the off 
side and stood in the stables with their heads where we would place 
their tails. The ladies blacked their teeth instead of keeping them 
white, and then as now, the sexes mixed freely in public bath-houses 
without a thought of immodesty, but piled on clothing when they went 
into the street. And to-day the natural habits of the people are in 
constant and amusing contrast with the national and western ideas of 
the time. 

They are, as already stated, wonderfully adept at imitation, and if 
at all possible will never allow a foreigner to excel in anything. In- 
deed the only possible explanation of the great revolution is that the 
nobles saw the superiority of the foreign systems and practices and 
made a sudden resolve not to let that superiority be felt or known. In 
the early days of the English legation a lacquer-ware man was given 
some spurs, curb-chains and stereoscope cases for repair, and finally a 
lock was given him to fix ona box. He had never seen such things be- 
fore, but some time after the necessary work had been done it was dis- 
covered by the merest accident that many of the articles returned were 
counterfeits and the lock and key imitations! Cork-screws, glass-shades 
and other things were easily and quickly copied. 

Another curious feature in their character which seems to have 
largely disappeared under new conditions was the tendency to act as 
spies and the entire absence of any consideration of dishonor in such 
a position. Everybody from the Tycoon down was watched and 
watched some one else in turn. When the Earl of Elgin and Kincardine 
arrived upon his mission they could not understand who was watching 
him! No one in his suite seemed to have note-books for that partic- 
ular purpose and there was certainly no one specially appointed, as 
would have been the case with them. So, seeing the double name in 
his signature, the conclusion was come to that the Kincardine who 
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seemed to be nowhere visible, was in some way ‘‘ keeping his eye on 
Elgin.’’ 

It would be hard to say just what the present religion of the Japan- 
ese is. ‘There are all kinds of sects, Buddhism probably predominat- 
ing. Since the Mikado renounced his infallible and sacred character 
considerable looseness in religious thought or superstition prevails— 
leaving, of course, all the more room for the advance of Christianity. 
The temples are very simple structures, the chief internal feature in 
many of them being a looking-glass, supposed to be emblematic of the 
soul’s purity. Near it is a font containing water. In this the wor- 
shipper washes, then proceeds to the looking-glass and prays for what 
he wants, and after leaving a few coppers ina box near by, rings a bell 
at the door thrice as he goes out. 

The wealth and strength of Japan is now very considerable. There 
are 5,000,000 families who own land in small quantities and farm it to 
fair advantage. ‘The exports which amounted to $3,600,000 in 1861 
were valued at $91,178,000 in 1892, and the imports have risen from 
$2,240,000 to $75,900,000. The bulk of what the empire buys 
comes from England, the bulk of what it sells comes to the United 
States. Its public debt is $267,000,000 and the national credit has 
been exceedingly good since the country opened its ports to foreign- 
ers and sought to rival them in the freedom of its institutions and the 
advancement of its civilization. It spends nearly nine millions a year 
on the navy and twelve and a half millions on the army, one million 
on education and nearly four millions on police. It possesses five ar- 
mored ships, seven protected cruisers, 12,000 seamen and 245,000 
soldiers. 

In material affairs the progress of the Mikado’s realm has been mar- 
velous. The activity, powers of imitation and natural cleverness of 
the people, have asserted themselves as clearly in commercial and in- 
dustrial progress as in political development. In 1872 the first line 
of railway was opened from Tokio to Yokohama, a distance of 18 
miles. In 1893 there were 1864 miles of railway, used during the 
year by 25,000,000 people. Of these 551 miles were owned, and 
carefully managed, by the government. ‘The foreign trade of 1892 
was double that of 1884, whilst the internal trade in silk-worm eggs 
and cocoons and in camphor, copper, and similar products, is steadily 
growing, partly as a result of railways and partly because of the good 
roads with which the islands are now covered as by a net-work. 

In certain lines of cotton-goods the Japanese now compete through- 
out the far east with British goods, and the excellence of their manu- 
factures is steadily increasing. Still, 82 percent. of their foreign trade 
is in foreign hands and controlled under treaties made twenty years 
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ago and entirely out of harmony with existing conditions. In 1892 
the country exported five millions worth of gold and fifteen millions of 
silver ; possessed 1,546,000 horses and 1,044,000 cattle ; produced 
90,000,000 bushels of rye, wheat and rice, and grew 55,000,000 
pounds of tea. 

Business methods and institutions in the England of the east are 
very similar to those upon this continent. In 1878 the first chamber 
of commerce was started. Now there are fifty of them, together with 
2013 trades unions ; 13 rice exchanges ; three stock exchanges ; three 
general exchanges, and 134 national banks. ‘The Bank of Japan is a 
well-managed and stable institution with large capital. ‘Then there 
are 2631 joint-stock companies and 2489 factories of which one-third 
are run by steam-power. Of the 767 serial publications, 167 are de- 
voted to agriculture and about the same number to science. Besides 
the universities elsewhere referred to, there are five government tech- 
nical schools equal to the best in European countries. — It is little won- 
der, in view of such a twenty year record, that China is having the 
worst of the contest with her vigorous and clever antagonist ! 

The empire may therefore be said to have fairly established itselt 
and the people to have earned the reputation of being the most re- 
markable nation in Asia. What may be ahead of them in the way 
of development or misfortune no one can predict, but whatever it is 
they have given to Asia a beacon-light of civilization from which much 
should be learned. Within twenty-five years they have achieved what 
European peoples have taken centuries to do. The monarch has 
thrown away his imperial robe of seclusion and the halo of religious 
veneration which were his by right of 2000 years of precedent and 
power, ‘The feudal system and oppressive oligarchy have been swept 
away in favor of a free government and a foreign scheme of rule. The 
once hated foreigners are given ample freedom, welcome, and even 
employment. Where the shores once bristled with dangers to navi- 
gation, light-houses are now everywhere established. In the capital 
where the British minister twice nearly lost his life, twelve foreign 
powers are now represented. Where the highway of Yeddo once 
threatened him with death, the foreigner now rides his bicycle, with 
the whistle of the locomotive in the distance, and the sound of the 
telegraph operator at given intervals. 

Well, therefore, have the Japanese earned the right to call them- 
selves a progressive people and to speak of ‘‘new Japan; the land of 
the Rising Sun.’’ And whether right or wrong in the present war ; 
whether finally victorious or defeated, we cannot but hope that they 
may remain a light in the eastern sky until the day of a final and 
better dispensation dawns upon the nations of Asia. 
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THE USE OF TERRA-COTTA IN MODERN 
BUILDINGS, 


By George M. Twose. 


VERY reader of the periodical literature of the day, especially 
the technical journals, is familiar with the individual who 
occasionally appears in the correspondence column with a 

brand-new answer to his own conundrum, ‘ What is the age in which 
we live?’’ ‘This individual, anxious lest the period should pass un- 
christened into the irretrievable past, is fond of informing us that the 
world has at various times been distinguished by an Age of Stone, an 
Age of Iron, and an Age of Bronze, and he frantically urges his gen- 
eration to devise some title by which these days also may be identi- 
fied in future eras. ‘The gentleman in question is generally supposed 
to be brother to that other intelligent person who fiercely demands of 
architects ‘‘ Why don’t you invent a new style?”’ 

We have dug up past and forgotten ages from oblivion and laid 
them, carefully cleaned and labeled, on the museum shelf. ‘That task 
was comparatively simple as compared to the one awaiting those who 
are to dig us up, restore and ticket our frame houses, apartment- 
houses, and office-buildings, trace the germ through its development, 
and probably haggle over the precise number of cons that must have 
elapsed ere the primitive wooden structure bloomed and blossomed 
into the stately steel-ribbed ‘‘sky-scraper.’’ ‘The mound-builders 
were faithful to the simple traditions of that system of construction 
long enough for it to become nationally characteristic; the cliff- 
dwellers displayed no new and wanton fancies in successive decades 
with regard to the appearance of their dwellings, but the sons lived 
as did the fathers, and left no complicated question of architectural 
development for us to unravel, though it must be admitted they pro- 
vided abundant food for surmise in other directions. So, too, we know 
the ancient Egyptian through his pyramids. But by what will Macau- 
lay’s New Zealander know us ? 

In the architecture of the present day no single material has re- 
mained the medium of expression for a length of time sufficient for 
the development of any individuality founded on the character of its 
builders, local circumstances, or popular ideas; and the architectural 
history of every spot—Chicago for instance—is a record of continu- 
ous change. ‘The frame house endured for a generation and was suc- 
ceeded by the edifice of red brick, which in turn succumbed to the 
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superior attractions of the ‘‘ Early ’76’’ style of brown stone and 
galvanized iron. ‘This was the herald of a medley of varions-hued 
stones ; and color having become an attraction, bricks reappear in a 
rivalry of motleyness ; fascinating color combinations begin to absorb 
the attention of the architect ; and then the restless energy of the day 
pushes into his hand a new material bidding him reject all others in 
its favor. 

Terra-cotta as a building material is essentially a product of the 
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THE ASSUMPTION, AT THE CEPPO HOSPITAL, PISTORIA, 
BY GIOVANNI DELLA ROBBIA. 


age. ‘Though its use primarily was the outcome of certain requisite 
conditions encountered in the erection of office-buildings, it quickly 
graduated from merely utilitarian duties, and is no longer confined to 
the construction of floor arches and the enclosing of beams. It 
appears in the fronts of buildings with its inherent beauties well de- 
veloped, challenging attention as much for its esthetic qualities as 
for those more solid merits which make it one of the most valuable 
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of building materials. It is, as far as its uses are concerned, a new 
material, the intelligent treatment of which may lead to new archi- 
tectural forms, generally the result of new material and new ideas for 
which the critic clamors. 

In any consideration of terra cotta, however, we must,be careful to 
distinguish between the two different positions in which it is found. 
The conditions are so dissimilar, and the duties exacted of the material 
so different, that only a plastic substance like terra-cotta could adapt 
itself to such varied circumstances. In its ordinary architectural use, 
as in string-courses, sills, copings, panels, or as the entire walling, 
terra-cotta occupies an entirely different position and performs work 
entirely different from that demanded of it when, in conjunction with 
steel, it helps to rear a modern office-building. It is then the substi- 
tute for the heavy masses of brick-work which a few years ago were 
the exterior fireproofing material. Certain advantages which it pos- 
sesses over brick-work (in addition to superior fireproof qualities ), such 
as great comparative lightness, adaptability to every position and form, 
great responsiveness to artistic thought, and the possibility of its manu- 
facture in blocks convenient for handling and setting with great speed, 
make terra-cotta the material far exce//ence for use in this connection. 
In its possession of necessary strength with a minimum of weight, 
ability to conform strictly to the structural necessities of another ma- 
terial, richness of color and great capability for magnificence of effect, 
terra-cotta is an almost perfect symbol of the convenience and luxury 
on an economic basis which distinguish the great buildings in which it 
is thus used. 

When first experimentally introduced terra-cotta was regarded very 
largely as an imitation stone, a material with which it was possible to 
include in design the decorated surface, the cusp, the quirk, the 
crocket, and the finial, hitherto forbidden by the great cost of such 
work in stone. In the desire to make the utmost use of this plastic 
quality, which is at the same time the great strength and the great 
weakness of terra-cotta, the greater possibilities of an individual devel- 
opment were overlooked. All discrimination of material was lost sight 
of in the eagerness with which architects applied themselves to pro- 
ducing with its aid erections, which, lacking in due recognition of 
material, can only be classed as elaborate pieces of mimic masonry. 
Used as a component in legitimate masonry construction, terra-cotta 
suffers very largely even to-day from this misunderstanding of its 
nature, and this is most clearly demonstrated by the fact that nearly 
every building in which it has been used exclusively would luok a good 
deal better if executed in stone. ‘The inferential conclusion is that the 
designer of each such building must have thought in stone and de- 
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signed in stone, and that terra-cotta possessed for him no individuality 
sufficiently strong to compel a recognition and impress the result with 
its characteristics. We have yet to appreciate the distinction between 
terra-cotta as a material sw? generis and terra-cotta as an imitation stone. 

Architectural problems hitherto have been solved by means of 
stone, or brick, or wood, and in so far as the design ‘was properly 
related to the material and the idea to be expressed, so far was the 
result a successful one; and the greater of these results are the standards 
of to-day. Omitting the strong tendency to centralization which has 
created certain new problems that have been successfully met by 
the use of steel, the demands made by present civilization upon 
architectural construction are substantially those which have been 
made during past ages; but we have in terra-cotta a new material 
with which to solve them. ‘The question as to how far that material 
has an individuality of its own, and how far it should assume the 
characteristics of another, is an interesting one. 

Used in blocks similar to ordinary stone-ashlar, terra-cotta pro- 
duces a wall whose strength, like that of a stone or brick wall, lies 
in the combination of the units composing it. But as brick archi- 
tecture is essentially different from stone architecture, on account of 
the different natures of their component units, so work in terra-cotta 
may be expected to develop an individuality of its own in so far as the 
peculiarities of its composition and manufacture distinguish it from 
other building materials. While having the strength of brick-work, 
the different nature and size of the terra-cotta blocks demand a differ- 
ent disposition from that which we have learned to be the best for 
bricks. Again, a modification of certain constructive portions is the 
immediate natural outcome of the dissimilarity existing between terra- 
cotta and stone ; in spanning openings, for instance, when terra-cotta 
trabeation is forbidden by the tensile strength of the material, 
a similar construction to the straight arch in brick-work being the 
alternative ; or in arches when the hollow terra-cotta blocks used 
constructively require a greater length of voussoir than does the solid 
cube used by the mason. 

Examples of the differentiation of the form of a weaker material 
used constructively may be found in the work of the late H. H. 
Richardson. In many cases the field of the wall is of granite while 
the arches (almost exaggerated in size) are of sandstone, the lower 
crushing resistance of the latter material furnishing the reason for the 
great size of the arches as compared with the granite forms. The 
dimensions of voussoir and other stone constructive forms are generally 
so much in excess of the size which mathematics requires that terra- 
cotta arches may often be of the same dimensions as those of granite 
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in similar positions, and still be violating no law, the pleasing of the 
eye more than the observance of strict scientific construction dictating 
the result Yet it is evident that a fundamental demand for differ- 
ence of treatment exists in the very composition of terra-cotta, and 
reasons multiply as we proceed. 


TERRA-COTTA OR STONE —WHICH ? 
* The question as to how far terra-cotta has an individuality of its own and how far it 
should assume the characteristics of another material is an interesting one.”’ 


“= 
\ 


IN MODERN BUILDINGS. 211 


Since the economy of 
manufacture limits the 
size of the product, very 
large or heavy projec- 
tions of single pieces in 
cornices and similar feat- 
ures are out of place in 
strict terra cotta work, 
inasmuch as they require 
concealed supports, and 
present. difficulties which 
prevent one from regard- 
ing buildings in which 
such forms are incorpo- 
rated as successful unions 
of design and material. 

The Renaissance pal- 
aces designed by Michael 
Angelo and Bramante 
depend for much of their 
effect upon the magnifi- 
cent cornices which 
crown them. ‘These cor- 
nices are of stone, and 
have the great projection 
which the chemical con- 
ditions of the material 
render easy and legiti- 
mate. With the spread 
of this particular style 
of building to districts 
where clay is more easily 
procurable than stone, we 
do not find any attempt 
to reproduce in any imi- 
tative way the stone form 
or its projection; and 
yet many of the Italian 
towns afford examples of 
brick cornices which 
cap their building with 
an esthetic value equal 
in richness and effective- 


A VASE, INDICATING THE POSSIBILITIES IN MODEL~ 
LING TERRA-COTTA, 
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ness of light and shade to any of the stone prototypes. This was 
accomplished by an intelligent recognition of the limitation of brick- 
work and terra-cotta. By obtaining in height what was impossible in 
projection, by an additional richness of detail and surface and a skill- 
ful use of forms properly attainable by a combination of small units, 
a cornice of brick-work was created which, while similar in its effect, 
giving the same impression, performing the same duty, and occupying 
both structurally and artistically the same position as that of the 


ENTRANCE, RAND-M’NALLY BUILDING, CHICAGO, 


“Ee 
a 
we it 
i 


IN MODERN BUILDINGS. 213 


“It is in its more decorative aspect that terra-cotta becomes facile princeps among build- 
ing materials.”’ 


stone example, was yet entirely different in composition and: construc- 
tion, and the manner in which the effects were obtained. ‘This 
difference of treatment was merely the result of a proper appreciation 
of the difference existing between the two materials. 

‘Terra-cotta occupying a medium position in point of weight, man- 
ufactured size, and color, between stone and brick, we are not likely 
to find in its proper use such a great distinction as exists between 
brick-work and masonry; for, while possessing qualities which are 
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peculiar to itself, it at the same time partakes largely of the character 
of both. Omitting all consideration of what may result in the way of 
modeled and decorated forms from a development of its plastic qual- 
ities, the difference between terra-cotta and stone or brick would seem 
at present to lie in the elimination of those forms of both which are 
not attainable in this material,—a distinction of omission rather than 
one of commission. 

The transom-bars, for instance, of which French domestic archi- 
tecture of the fourteenth and fifteenth centuries afforded so many ex- 
amples, owed the possibility of their existence to the fact that stone 
was abtainable in pieces of sufficient length to span the window open- 
ings, and was of sufficient density to permit its use in this respect in 
pieces of small section. ‘These two qualities are not ordinarily ob- 
tained in terra-cotta, so that a copy of these transom-bars in terra- 
cotta is produced (as witnessed by three examples in the locality of 
the writer) by the employment of several pieces where, in the model, 
only one was used, the consequent straight joints occurring in unsup- 
ported lengths offending the eye and the sense of stability. The 
inference would seem to be that terra-cotta transom-bars, unless con- 
structed in such a manner as to give a satisfactory esthetic impression, 
had better be omitted, and that their charm in stone architecture is 
not an excuse for mimicking them in another material whose aptitude 
for such an operation falls short of the ability to produce even a sat- 
isfactory imitation. ‘The buttress and pinnacle, again, if used in their 
proper constructive spirit as members whose value to the organism of 
which they are a part consists of the sheer weight they oppose to cer- 
tain thrusts, are forms which are beyond the range of terra-cotta con- 
struction, although well within those of brick ; a fact easily accounted 
for by a comparison of the average weight of a terra-cotta block and 
the weight of brick-work occupying a similar space. Yet terra-cotta 
buttresses and pinnacles are not unknown. ‘These are but two ex- 
amples of the thoughtless copying of the picturesque forms peculiar to 
stone that marks the present use of terra-cotta. ‘loo many others 
could be enumerated if it were necessary. 

No definite line of demarcation can be drawn between terra-cotta 
and stone so far as general forms are concerned, any more than be- 
tween brick and stone: but the causes for omission and demands for a 
difference of commission which have been quoted can be multiplied to 
an extent which show the necessity for discrimination in dealing with 
terra-cotta and its right to be regarded as a distinctive material. This 
difference does not end with any variation of constructive laws, how- 
ever, but continues through all the phases by which terra-cotta is 
known to the building world. It is in its more decorative aspect that 
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terra-cotta becomes facile prin- 
ceps among building materials, 
with manipulative methods more 
strongly marked in their differ- 
ence from those of stone. In 
seeking a decorated surface on 
stone we are accustomed to ob- 
tain it by sinking the decoration 
below the original plane of the 
stone and to obviate as far as 
possible any large amount of cut- 
ting by restraining the relief oy 
such ornament. In _ moldings 
also, especially angle molds and 
those magnificent groupings ot 
light and shadow which distin- 
guish medieval masonry, the rich 
effects are obtained by cutting 
back the hollows from the original plane. The worker in _terra- 
cotta, however, is not confined to any one such method, since he is not 
confronted with a rectangular cube of stern uncompromising material 
but a plastic mass, easily manipulated and modeled and assuming with 
equal readiness any form that the mind may suggest. Relief, there- 
fore, is not so limited, and that system of decoration known as 
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“ The varieties of decorated surface.” 


” 


‘* cameo ”’ is as easily rendered by terra-cotta as the ‘‘ intaglio’’ one 
to which stone is somewhat confined. 

The massive effects of large and rock-faced stones with their ap- 
pearance of vigorous crystalization are to a certain degree unattainable 
in terra-cotta, on account of its limitations of texture and size. Yet 
this is compensated for by the ease with which it is ornamented, and 
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surface patterns of large and bold design, with deep interspaces and 
shadows, may be considered as the parallel in this more decorative 
material of the quarry faces of nature. At the other end of the scale, 
polish is duplicated by glaze, while between lie all the varieties of 
decorated surface attainable in terra-cotta with an ease which is par- 
alleled in no other building material. Repeated ornament is especially 
easy to obtain, and though repetition of molded ornament is not a 
thing for vigorous commendation, there are occasions when it is effect- 
ive as well as economical, in the emphasis of function for instance, 
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and we may yet see the day when the separate modeling of each piece 
will permit a certain difference and freedom in each repetition. . 

The ashlar form of terra-cotta, like the brick-work of the day, is 
beginning to suffer from too high a pitch of mechanical perfection, and 
this is very apparent where plain walling is concerned. The Cinque- 
cento buildings of terra-cotta possess, as a rule, wall surfaces of beautiful 
variety of tone, arising from the different shades in the blocks and an 
absence of any attempt at the mechanical symmetry of color which the 
brick-maker and terra-cotta manufacturers of the day have set as_ their 
ideal ; the homogeneity of tone they aim at may testify to their great 
control over their method of manufacture, but it isdone at the expense 
of picturesque variety and charm. In a final comparison terra-cotta 
possesses one great advantage over stone for its use in cities, and that 
is a surface which, after its baptism of fire, is capable of successfully 
resisting the strongest gases and acids that the foulest city air contains, 
and one which every shower of rain restores to its pristine freshness, 
washing off the tender overtones which smoke and soot so delicately 
spread. 

It will be seen from this brief comparison that terra-cotta possesses 
several distinctive properties which call for their own treatment and 
place it in a different class and under different regulations from those 
guiding the use of stone. Although the fundamental architectural 
forms are little capable of change, the difference in broad general treat- 
ment which the material demands will, if we faithfully adapt our design 
to its idiosyncrasies, give to terra-cotta an architecture as distinctive 
in character as that based upon wood or brick or stone. It is in acon- 
sideration of the ethical character of terra-cotta that one encounters the 
greatest objections that are to be urged against its use, and, paradoxi- 
cally, its greatest virtues are its greatest vices. In all history we find 
that those peoples who have had to struggle with physical conditions and 
earn their harvest at the expense of hard labor, have become nationally 
more noble and dignified, and possessed of greater activity and cour- 
age, than have those peoples who dwelt in lands where nature gave 
almost without the asking, destroying in her prodigality all motive of 
initiative and action. It is the labor they demand, and the skill that has 
to be employed before they record the thought of the artist, that give 
to stone and marble the nobility and dignity they possess in architecture. 
Terra-cotta, however, opposes no such barrier before yielding, but, 
being plastic toa degree, may be said to leap forward to the modeler and, 
meeting him almost half-way, realizes at once the grandest and broadest 
conceptions with an ease equalled in no other material. 

Unless the nature actuating it be one of dignity and great restraint, 
capable of severity and self-denial, terra-cotta in its easily-attained 
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prettiness and its temptation to overload with ornament and indulze in * 


sensuous display, may be regarded almost as an immoral material, and 
one whose unrestrained use is likely to militate in the worst way against 
the high and pure laws of true architecture. The very ease with which 
it realizes the modeler’s thought, which is one of its best qualities. 
(admitting as it does of variation and improvement in the’work as he pro- 
ceeds ), is also a quality which tends not only to a large amount of poor 
and overdone work but also toa standard of work which is unrestrained 
by the severity which stone to a certain degree imposes on design; a 
class of work with a prettiness that is frivolous, and lacking in fiber. 
This is a danger that is imminent, for already the use of terra-cotta is 
spreading to domestic construction, and in one or two instances noted, 
is remarkable for an efflorescence of ornament which would do much 
to discredit any material. 

The question of color in terra-cotta is far too large for treatment 
here, and is important enough for a separate series of papers. It is a 
matter, however, that does not affect this slight consideration as to 
how far the constructive uses of terra-cotta are parallel to those of 
stone. The result of our examination would seem to point to the ex- 
istence of as strong a case for the recognition of terra-cotta as a mate- 
rial governed by its own peculiar laws, as that on which the individu- 
ality of brick architecture is based. 

In our consideration of terra-cotta the supposition has been followed 
that the terra-cotta block has been used constructively as is the indi- 
vidual brick, recent domestic work in terra-cotta warranting one in doing 
so. ‘The pleasing practice of hanging the blocks with wire to a steel 
beam is evidently removed far beyond the jurisdiction of the ordinary 
constructive laws of the pendant material, and for this and other obvi- 
ous reasons does not enter into the scope of this consideration. What 
seems to us the redundancy and extravagance of much of the Italian 
renaissance terra-cotta is also passed over, from the fact that this being 
the expression of southern natures, any one rashly entering on such a 
discussion involves not only himself with the great subject of latitude 
in art, but the greater one of latitudes also. 

Differences of opinion exist on most questions, but it would seem 
as if all might unite on the statement that most modern designers in 
terra-cotta, consciously or unconsciously, think of their designs in 
stone, and that such a method not only is opposed to art canons but is 
unwarranted by the individual character of the material itself. 
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PRESENT STATUS OF THE NICKEL INDUSTRY. 
By W. L. Austin, Ph. D. 


I. THOUGH within the past five or six years the consumption of 
nickel has very largely increased, still the actual amount of 
this metal used in the arts and manufactures is insignificant 

when compared with the quantities of other metals consumed. — Stat- 
istics published in 1889 show that the total weight of nickel produced 
in the world at that time did not exceed from one-half to one-third that 
of the silver and only equalled from 1-150 to 1-250 that of the copper. 
This is the more strange when the valuable physical and chemical 
properties of nickel are considered, for although once classified among 
the precious metals, it is not at all a rare metal. With a specific 
gravity (8.80) very little in excess of that of iron (7.86), it possesses 
several advantages over the latter metal, among which may be men- 
tioned greater strength when subjected to a breaking strain, and _prac- 
tically non-corrodibility under ordinary conditions, retaining its 
brightness and polish even when exposed to the action of vapors and 
gases which readily attack most of the common metals, silver included. 
Another valuable quality possessed by nickel is that it can be welded 
to iron and the two metals then rolled out into thin sheets, which for 
many purposes are as good as the more costly solid metal. These 
and other well-known characteristics of nickel may be observed in ar- 
ticles of everyday use, and have led to its employment for plating pur- 
poses, culinary utensils, minor coins, chemical apparatus, door-plates, 
oil-cans, harness-ware, etc. 

But the use of solid metallic nickel is still very restricted, owing 
largely to its cost (50 cents per pound), which in turn is due to the 
complicated and extravagant methods employed in reducing it from 
its ores. ‘That there is ample room for improvement in the metal- 
lurgical treatment of nickel ores is borne out by the fact that in Nor- 
way the cost of mining the ore is only one-seventh part of the selling 
price of the finished metal. It is not a difficult metal to treat, nor is 
it as hard to work up as might be inferred from statements current 
with regard to its infusibility. Cube nickel melts well in graphite 
crucibles in a good coke fire* and at the Chicago World’s Fair among 
a variety of interesting nickel products the Canadian Copper Com- 
pany exhibited a block of practically pure nickel weighing 4500 
pounds. 


* Wedding in Jahresbericht. Chem. Tech. 1893, p. 281. 
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The principal trouble experienced in the metallurgical treatment 
of nickel is in its separation from other elements with which it is found 
associated in nature, or which are taken up by it while undergoing the 
various processes to which it is subjected. Even in the case of very 
pure ores, such as those of New Caledonia, the sulphur, and to some 
extent the carbon of the fuel, combine with the nickel during treat- 
ment, thereby producing an impure metal and complicating subsequent 
operations. 

Whatever new uses the future may have in store for nickel, at the 
present time it finds its most extended application in the form of al- 
loys with other metals such as copper, zinc, iron, etc. Some of these 
alloys have for a century or more been known in the trades under a 
number of fantastic names such as German silver, maillechort, argen- 
tan, pack fong, tutenag, etc. ; but the most important of all, the one 
from which the human race is apparently to derive the greatest benefit, 
is the alloy with iron, known as nickel-steel, and which has been 
brought into more or less prominence of late years in connection 
with experiments on armor and ordnance material instituted by the 
United States Navy Department. 

This alloy furnishes us with another confirmation of the old adage 
that ‘‘there is nothing new under the sun,’’ for in nickel-steel we 
find the great powers of the earth at the end of the nineteenth century 
reverting in their armaments to the use of a material similar to that to 
which primitive man had recourse. Meteoric iron is perfectly malle- 
able and may be easily forged into cutting instruments, and it is well 
known that such articles have been made by savage and semi-savage 
nations from this material. Therefore in all probability the first iron 
employed by man was of celestial origin—all meteorites contain nickel 
—and where available he utilized it in fashioning his instruments of 
offense and defense. Now, after the lapse of many centuries, nickel 
is again assuming an important role in the preparation of war material, 
for the bullets of modern military rifles are cased in a nickel alloy, 
and iron alloyed with nickel is largely used in the manufacture of 
modern guns and protective armor. 

Nickel, although not as predominant as many other metals, is very 
widely distributed over the earth’s surface, more so than is generally 
supposed to be the case. Outside of the few well-known important 
deposits mentioned below, there are others existing which are consid- 
sidered of lesser importance at present, to which many more would un- 
doubtedly be added, were any considerable demand for the metal to 
arise ; for nickel in its mineralized form is not easily recognized even 
by those whose calling familiarizes them with ores, and therefore often 
escapes notice. 
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The two most important deposits of nickel ore at present known to 
exist are found on the island of New Caledonia and in the Province of 
Ontario, Canada. Large deposits of less importance occur in Norway, 
Sweden, northern Italy, Germany, Austria and Russia, while ore 
bodies more or less extensive exist in the Provinces of Quebec, British 
Columbia, and New Brunswick in Canada, also in Spain, Greece, ‘Tas- 
mania, New South Wales, India, Great Britain, South America and in 
Baja California, Mexico. In the United States important deposits are 
found in Oregon and Nevada, while nickel is known to exist in the 
states of Arkansas, California, Colorado, Connecticut, Idaho, Iowa, 
Kansas, Michigan, Missouri, New York, North Carolina, New Jersey, 
Pennsylvania, South Dakota, in the Territories of Arizona and New 
Mexico, and in the ‘‘ Lake Superior region.”’ 

The mines of New Caledonia and Canada supply nearly all of the 
nickel used in commerce to-day, although those of Norway, Sweden, 
Germany, Austria and Russia furnish a small quota ; but in this coun- 
try very little, if any, nickel ore is mined now. 

The New Caledonian ores are of a higher average grade (6 to 8 per 
cent. nickel) than those of Canada and are more free from deleterious 
materials. ‘The extent of these deposits is very great and it is stated 
that over 120 square miles of nickeliferous territory is being exploited 
by mining companies in New Caledonia at the present time. ‘The 
veins are sometimes 25 feet in width, and at places the whole rock is 
traversed by small seams of ore forming mineralized zones which are 
mined for a width of over 200 feet. Only the large veins in the solid 
rock are operated by underground workings, the ore being mostly quar- 
ried out of the mountain side. ‘These workings occur at points lying 
from goo to 1800 feet above sea level. The New Caledonian ores are 
what is known as hydrated silicates of magnesia and nickel and are in- 
timately associated with serpentine. ‘They are remarkably pure, con- 
taining no sulphur nor arsenic, and are free from copper. These 
mines can produce very large quantities of ore if there should be a de- 
mand for it; in fact there is a tendency toward over-production even 
now, the value of the stock on hand in 1893 being largely in excess of 
that of the preceding year. 

‘The Canadian ore-bodies consist for the main part of iron sulphides 
with which 2 to 3 per cent. of nickel is associated—a totally different 
character of ore from that of New Caledonia. ‘The nickel is accom- 
panied by copper, which is in one respect a drawback, because the 
metallurgical separation of these two metals has been always attended 
with considerable difficulty and expense. ‘The Canadian mines could, 
single-handed, easily supply the world’s present nickel requirements 
were they called upon to do so, but owing to the light demand for the 
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metal the large companies at Sudbury for the past couple of years have 
worked only intermittently, shutting down their smelting works during 
the winter, and even then accumulating a larger stock of matte on 
hand than could be profitably disposed of. Various reasons have been 
advanced to account for the desultory work done at Sudbury, it being 
even averred that the large companies were purposely depressing the 
market with a view to ‘* freezing out ’’ small competitors, or for the 
purpose of discouraging certain stockholders ; but the fact of the mat- 
ter is that the capacity of the Canadian mines for producing nickel far 
exceeds the present demand for that metal at existing prices. If by 
means of improved methods of reduction crude nickel, free from dele- 
terious admixtures, were placed upon the market at the present price 
of copper, and this is quite within the bounds of possibility, the 
probabilities are that the metal would find a much more extended use, 


‘and lead to greater activity at Sudbury, as well as to the exploitation of 


other nickel deposits now lying idle. Sulphide ores, such as those of 
northern Italy, Norway and Canada should be very easily and cheaply 
worked on account of their basic character. Such ores possess many 
points of advantage over the refractory magnesian silicates of New 
Caledonia, which in fact are usually converted into the form of sul- 
phides as an intermediate step in their treatment. ‘The same state- 
ment applies equally in the case of the rich arsenide and antimonide 
ores of Austria and Nevada. 

The total cost of producing nickel from the New Caledonian ores 
in 1885 was, according to du Peloux, between six and seven francs 
per kilogram metallic nickel. ‘The methods employed for extracting 
the metal from this ore have been materially improved since then ; 
but as the ore is all shipped to Europe for treatment, the cost of trans- 
port from interior points to the coast, freight to the European estab- 
lishments, and subsequent expense in extracting the nickel, have ren- 
dered the business a not very profitable one. ‘The cost of producing 
nickel from these ores has not been very much below the price ob- 
tained for it in the market. 

In Canada the ore contains copper as well as nickel. Levat_ esti- 
mates that a unit of nickel can be produced from the Canadian ores 
for about the same price as from those of New Caledonia ; but in the 
former case, when a copper-nickel alloy is admissible, the unit of 
nickel contained in that alloy costs considerably less. Ever since 
nickel became the object of systematic reduction in the early part of 
the present century, its physical qualities have been enveloped in more 
or less mystery owing to small quantities of impurities being associated 
with it which very much affect its fusibility, tensile strength, etc. 
Various investigators have ascribed to it different attributes, not having 
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clearly comprehended the influence exerted by the presence of small 
quantities of one element upon large masses of another. ‘The reduc- 
tion of the metal from its ores has been usually accomplished by secret 
processes and its passage from the hands of producers into those of 
consumers is not readily followed. ‘The very quantity of nickel pro- 
duced in the world is a subject of controversy, different authorities 
placing the amount at widely varying figures. For instance, one au- 
thority places the yearly production of the world for the years 1890, 
1891, and 1892 at respectively, 2000, 2500, 4500 and 4000 metric 
tons, while no less an authority than ‘* Mineral Industry ’’ states that the 
production for the years named was respectively 2650, 5164, and 6077 
tons. 

‘The large increase in the production of nickel during the past few 
years is mainly due to the introduction of the metal into material de- 


signed for war purposes, the toughness of nickel-steel having been ° 


found of considerable value in the manufacture of objects which are to 
be subjected to sudden and excessive stresses. It has been found that 
steel alloyed with a small percentage of nickel (3 to 4 per cent. ) pos- 
sesses great tensile strength with a corresponding elastic limit. The 
percentage of nickel used in the alloy has a marked effect upon its 
physical characteristics, the advantage of steels containing a low per- 
centage of nickel not being found in richer mixtures. For instance, a 
gun manufactured of steel carrying 27 per cent. nickel did not give 
satisfactory results, treatment after forging reducing its physical quali- 
ties below simple steel. 

Up to the present time nickel-steel has met with an extended use 
only on the part of national governments, such being the inertia of 
custom that it has not been introduced openly into the arts and man- 
ufactures. ‘This is partially due to expense attending its manufacture, 
partly toa conservative spirit which hesitates to employ a new material, 
engineers not caring to call for it in their specifications and manu- 
facturers hesitating to advocate its introduction. It is very important 
for the nickel industry that this nickeliferous iron alloy should meet with 
a general introduction because in that case nickel would find a ready 
and ever-increasing market. That such a desideratum can be reasonably 
looked forward to is foreshadowed in the opinion recently expressed by 
one of our best authorities on steel subjects who stated in a letter to 
the writer that the qualities of nickel-steel are simply marvelous and if 
properly pushed it should have a great future. On this account the 
future of the metal seems closely bound up with that of nickel-steel 
and the limited extent to which this material has already been 
employed has given the nickel industry a considerable stimulus, the 
remarkable results obtained from physical tests of this material afford- 
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ing much hope for its ultimate extended use. Although the results 
obtained in the cases of certain Harveyized plates recently submitted 
to the Government for testing purposes caused some doubts to be cast 
upon their effectiveness, still the many tests of a similar nature which 
preceted the ones referred to and which turned out successfully, and 
others which have subsequently been made, render it more than likely 
that in these particular cases failure cannot be charged up against the 
alloy. As is the case with every new industry, perfection has not been 
attained at once, and some failures must naturally be expected ; but it 
has not been by any means demonstrated that the disasters which over- 
took the particular plates mentioned are to be ascribed to any inherent 
weakness in the nickel-steel itself. An accumulation of evidence 
obtained at Krupp’s works in Germany, at the Ochata trials in Russia 
and at the many tests made at Indian Head and other places m this 
country and in France has been obtained, which goes to show conclu- 
sively that nickel-steel plates, when placed side by side with those of 
ordinary steel, and subjected to severe tests, are capable of withstanding 
greater punishment than the latter. As stated, this fact has been 
established upon American and foreign proving grounds again and 
again so as not to admit of any reasonable doubt remaining upon the 
subject. However our naval authorities were not satisfied with the 
resisting powers of nickel-steel plates but wished to carry the matter 
still further, and to provide for the new war vessels building a material 
of great surface hardness in addition to toughness so that the projectiles 
should be broken up on their surfaces, they still possessing the quality 
of not cracking. If in thus attempting to produce an ideal plate, one 
possessing the toughness of nickel-steel at the same time with an ex- 
tremely hard outward surface, it has been found that further experience 
in the methods of manipulation is necessary before attaining perfection, 
it is hardly logical to ascribe a casual failure to any inherent weakness 
in the nickel-steel itself. When it is considered that the presence of 
0.1 percent. of carbon, more or less, in a plate constitutes the difference 
between a material which will resist cracking, or one which will fly to 
pieces under the impact of projectiles, the extreme caution necessary in 
proportioning the ingredients isapparent. Furthermore the effects upon 
steel of the various processes of annealing, tempering, etc., are factors 
which demand serious consideration, especially in the case of heavy 
armor plate subjected to severe test shortly after manufacture. 

Apart from the mechanical and chemical processes to which the 
plates are subjected, the incorporation of the nickel into the alloy dur- 
ing the process of manufacturing the steel may also have a considerable 
bearing upon the results produced. In France, which was the birth-place 
of nickel-steel, the method of incorporating the nickel into the bath 
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was for a time through the medium of ferro-nickel. ‘This material, 


which corresponds in a measure to the compound of iron and manga- 
nese known as ferro-manganese used extensively in the manufacture of 
steel, was prepared from ores of the two metals and subsequently in- 
troduced into the steel bath. This process of manufacturing nickel- 
steel is explained at length in the patent specifications of both Schnei- 
der and Marbeau, and has much to recommend it. It is only rational 
to assume that where two metals, iron and nickel, are already alloyed 
in the ferro-nickel, the latter will become very evenly diffused through 
the steel bath when the ferro-nickel is introduced into it. At present 
the French manufacturers appear to have substituted metallic nickel 
in the place of ferro-nickel in manufacturing their nickel-steel ; but 
in either case the nickel is introduced into the steel bath in the 
metallic form. In this country a different method has been em- 
ployed by our nickel-steel makers—one which, when the object to be 
obtained is considered, does not commend itself either upon chemical 
or mechanical grounds. ‘The nickel is introduced into the steel in the 
form of what is known as ‘* commercial oxide,’’ and the incorporation 
of a small amount ( between 3 and 4 per cent.) of nickel, in the form 
of oxide, into a bath of steel so as to form a homogeneous alloy under 
the conditions named is hardly to be expected. It is difficult to un- 
derstand how the nickel can become evenly distributed throughout the 
bath, and if by chance the oxide should not be thoroughly reduced the 
cohesion of the whole mass is naturally weakened. A prior? it would 
appear as though the European practice of incorporating the nickel in 
the metallic form were the one most likely to lead to uniform results, 
and the practice of using nickel in the form of oxide may account in 
some cases for the uneven results obtained over here. ‘The production 
of alloys is not always an easy operation ; but there are other metals 
forming component parts of alloys in common use, which possess es- 
sential characteristics so widely differing from each other that they are 
much more difficult to alloy than is the case with nickel and iron ; yet 
practice and experience have overcome the difficulties at first encoun- 
tered. Similarly happy results may be confidently expected in the case 
of nickel-steel when the manufacturers have gained the requisite experi- 
ence, and probably occasion to refer to blow-holes or uneven distribu- 
tion of the nickel will not then arise so often. 

One point clearly established by experience with nickel-steel up to 
the present time is, that as far as applied to large castings the alloy has 
unquestionably come to stay, but to what extent it can be utilized for 
smaller articles remains yet to be proved. ‘There appears to be no 
good reason why it should not eventually find general introduction 
wherever a tough steel of great tensile strength is required. 
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The non-corrodibility of nickel would seem to fit it especially for 
culinary utensils, and these have been placed upon the market for 
some time, manufactured both from solid nickel as well as combined 
iron and nickel plate, manufactured in the manner already mentioned. 
The method of welding nickel to iron and then rolling them both to 
plate, gives us a material possessing most of the desirable qualities of 
nickel without its excessive cost. Iron ‘‘ plated’’ in this manner does 
not readily part with its nickel coating, as is so generally the case when 
it is plated by galvanic action. 

Solid nickel coins have recently been issued by some of the Euro- 
pean governments, and alloys of nickel and copper, the so-called 
‘*nickels’’ in common use, have long been in circulation in this coun- 
try and elsewhere ; but the uses to which me/a//re nickel is put to-day 
are comparatively few, and will probably remain so until improvements 
are introduced for reducing the metal out of its ores. 
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WHY SOME MEN FAIL AS STEAM-ENGINEERS. 
By IV. H. Wakeman. 


T the beginning of this paper the writer wishes to define the word 
**success’’ as herein used. ‘To attain success as a steam- 
engineer it is not necessary thata man should secure a position 

where the highest salary is paid, nor yet where the largest engines are 
in operation. Both of these are desirable, and we have no desire to 
belittle them, or to make it appear as if it were an easy matter to attain 
to them, but we repeat that they are not necessary to success in the 
work of a steam-engineer. ‘The man who reaches a point where he 
can truly claim success in this business, has done something more than 
recline ‘* on flowery beds of ease,’’ for both brain and hand have been 
as busy as the far-famed bee who ‘ gathers honey all the day from 
every opening flower.’’ Yes, even more busy, for while the bee retires 
to rest with the coming of twilight, he who would succeed as a steam- 
engineer has continued his labors and studies far into the night, and 
oftentimes rises long before the bee. 

If the highest salary and the largest machine are not necessary to 
success, then what are the attainments that will put a man where he 
will be satisfied with his condition, or at least as nearly satisfied as it 
is possible for a mortal to be ? In the first place, he must have a salary 
large enough to enable him to support his family decently and educate 
his children, and, in the second place, he must be so situated as to be 
free from unnecessary care and anxiety. It is of this second necessity 
that we wish to speak more particularly, for it is this which causes a 
large part of the dissatisfaction among stationary steam-engineers. This 
statement is made without fear of successful contradiction, for the writer 
knows whereof he speaks. It is worth while to repeat that it is the 
unnecessary care and anxiety frequently put upon the engineer that 
causes him to be dissatisfied, and is responsible for many of the changes 
in situations so constantly reported among the craft. ‘There are many 
cares and perplexities that are a necessary part of the engineer’s work, 
and to these the competent engineer does not object, for he expects them 
to be a part of his regular duties, but when more than this is put upon 
him, the instinct of self-preservation causes him to look elsewhere for 
work. If any reader has always believed that men seek new situations 
solely because they are to receive larger salaries, let me ask why it is 
that men are often known to go to places where they are to receive less 
wages than formerly? I have known a steam-engineer to deliberately 
leave a situation and accept another for a salary 30 per cent. less 
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than he was receiving. ‘There must be some reason for such apparently 
inconsistent action. It is not because the care of the engines, boilers, 
and other machinery proves to be too much of a burden, but because the 
proprietor or superintendent is more of a burden to the engineer than 
all vi his machinery would be were it multiplied four-folgl. ‘here are 
few proprietors of steam-plants who are practical steam-engineers, yet 
many of them presume to dictate to the men who feel that they under- 
stand their business, and sometimes insist on their engineers doing the 
most absurd things that could possibly be imagined. Now we are per- 
fectly willing to admit that when a man builds a factory, puts engines 
and boilers into it, and pays all the bills, he has a perfect right to say 
how many hours the machinery shall run, to insist that it shall be well 
cared for in every way and be kept clean and in good repair, that if 
coal is wasted, or oil and waste disposed of unprofitably, it is his right 
to call attention to these leaks and have them calked up. But for 
him to attempt to act as his own engineer is not good sound business 
policy, and the reason for this conclusion is a very simple one,— 
namely, because he can hire a competent ¢ngineer to do this work 
much more cheaply than he can afford to do it himself. Some of our 
best business men are convinced of this and act accordingly, but others 
are not, and to these a few remarks may be addressed. 

If you have a sober, honest, and faithful man in your engine-room, 
but one to whom you have never given full charge of your plant, com- 
mence to place responsibility upon him, cautiously at first, carefully 
noting how he conducts himself, and, if he proves worthy of your 
confidence, honor him with greater trust until he runs the plant entirely, 
and feels that he must demonstrate that your confidence is not mis- 
placed. If he is the right kind of man he will meet you more than 
half-way, and soon you will wonder how you could have ever been so 
foolish as to have spent so much time in watching a man whom you 
called your engineer, but in reality was only your fireman. When this 
plan is in successful operation, you will be perfectly willing to pay him 
more wages, because he is actually earning more money for you. 
Thus you will be better off, and he will have what rightfully belongs 
to him and will prove a successful engineer. ‘There are many men 
employed in the engine-rooms of medium-sized plants who are well 
worthy of such treatment, but, owing to the short-sightedness of their 
employers, they never receive it, and hence never become successful. 
A case well known to the writer will serve as an illustration. 

The proprietor of a certain factory believes that one small drop of 
oil per minute is sufficient for the lubrication of the valves and piston 
of his engine. ‘The man who is nominally the engineer thinks other- 
wise. Ifthe proprietor comes into the engine-room during the absence 
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of the engineer and finds more than one drop ascending per minute, 
he reduces the amount to what he calls sufficient. After a time the 
engineer returns, finds the oil feeding slower than he knows it ought 
to, and so increases the feed. ‘This performance is repeated until the 
engineer becomes exasperated, watches his opportunity, and, when the 
proprietor alters the feed again, in common parlance, proceeds to ‘* read 
the riot act to him.’”’ 

Now if the cylinder of that engine is found to be badly cut 
and grooved when the machinery is overhauled, who will have to 
bear the blame? Will the proprietor assume it? If any one supposes 
that he will, he will find himself sadly mistaken. It is all very well 
to tell others how well he runs things, and how wasteful the engineer 
would be were it not for him, but when any damage is done by such 
mismanagement they are perfectly willing to blame the engineer for 
it, and, if he protests, will claim that the engineer should have 
corrected any wrong practice of that kind, as that is what he is hired 
for. If he has tailed to do his duty, he alone is to blame. — Further- 
more, mechanics and the, public in general, when they hear of any 
such trouble, will agree with the proprietor, and engineers who do not 
understand all of the circumstances will hold the same opinion. 
Under such conditions it is almost impossible for any man to become 
a successful engineer. But the cause of failure does not always lie 
with the proprietor, far from it. If an individual starts out with 
the firm determination to become a successful engineer, and goes about 
it in the right way, it will not be an easy matter for any one to 
prevent him from becoming one. 

The greatest source of weakness is found in the engineer himself, 
and to some of the primary causes of this lack of strength I wish to 
call attention, hoping that some one will be benefitted thereby. — If it 
were possible to hire only experienced engineers in all cases it would 
be well to do so, but while it is true that engineers are ‘‘ born and 
not made,”’ still it requires experience and practice to make perfect ; 
therefore some men will always be found in charge of plants who have 
had but little experience, and who have many things to learn. 

Let us take the case of a young man who finds himself in charge 
of a steam-plant of moderate size. He understands that his principal 
duties are to shovel coal into the furnace, keep up steam, clean fires, 
start and stop the engine at the proper time, and keep it clean. He 
resolves to attend to these duties, and do nothing more. ‘These are 
what he is paid for, and why should he do any work for nothing ? 
After he has been in charge of the place for some time he meets 
several comrades in the same line of business, and they begin to talk 
about their plants. Some questions about back-pressure valves arise, 
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and he is asked what kind of valve he has and how much weight he 
carries on the lever. He replies that he does not know, for he never 
saw it. ‘This valve is located two floors above his room, and is not 
in his jurisdiction. He never expects to meddle with things that do 
not belong to him, and will be careful how he gives the, boss the idea 
that he is trying to run the whole shop. Now his listeners put their 
valuation on his services without delay, and usually it is a proper one. 
They may not proclaim it in loud tones, for it is far more pleasant to 
compliment a man than to condemn him, but they understand the 
situation none the less. Soon cold weather comes on, and the 
operatives in the factory want steam to warm the rooms. He turns 
it on, but pays no further attention to the matter. ‘The time comes 
when they want to shut off the steam from one room for some pur- 
pose. ‘They ask the engineer to attend to it for them, but he replies 
that it is the least of his troubles where the steam goes to after he has 
got done with it. Again he is requested to tell them what to do or 
to shut the steam off for them, and, as he has no good excuse for 
refusing, he goes up into the designated room and simply exposes his 
ignorance, for he cannot tell where the steam enters or leaves the 
room. ‘Thus the men in the factory where he is employed lose respect 
for him, and rate him as an ignoramus. 

Again, the time comes when the valve-gear of his engine needs 
repairs. The proprietor sends for machinists, who come and look 
the machine over, see what is to be done, make calculations accord- 
ingly, and agree to come the following evening and have the job 
done in time to start up the next morning. During all this time our 
friend the engineer stands and idly looks on, apparently caring noth- 
ing about how the work is done, for he was hired to run the machine, 
and not to keep it in repair. At the usual time for shutting down on 
the next day he stops his engine, washes up, and goes home. Just 
before he leaves, one of them inquires if he is not going to stay and 
see that the repairs are made according to what he thinks is right. 
His answer is decidedly in the negative: they can make them as they 
choose. He is going to an entertainment that evening, and then 
proposes to take his usual rest. He arrives on time the next morning, 
finds the repairs finished, and starts the machinery, but how much 
does that man know about repairing an engine, more than he did the 
previous week? Nothing at all. ‘These machinists give him a rating 
according to what they have seen of him and his way of doing busi- 
ness. Does their opinion prove to be of any advantage to him? 
Quite the contrary. 

One more illustration along this line will suffice. The main belt 
on his engine needs relacing. He does not get a man out of the fac- 
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tory to help him lace it, but simply reports it to the superintendent, who 
tells him to stop the engine at noon so that the place where the belt 
must be relaced will be accessible. ‘Chis he does, and two men come in 
and in a great hurry proceed to put on the clamps, cut out the old 
lacing and put in new, for the power must be running at 1 0’clock 
without fail. The result is that the belt is not really laced, but is 
only tied together. During the operation the engineer was eating his 
dinner, paying no attention whatever to his belt. Did these men re- 
spect him and think that he was a great man because he would not 
assist them? Not at all, for they simply said that he did not know 
how to lace a belt, and added that they were of the opinion that he 
never would learn. By what process is this man to become a success- 
ful engineer ? 

In speaking of the above-mentioned mistakes, those have been 
singled out that represent certain classes, each one of which stands 
for numerous others of like nature, so that if any reader has not made 
the particular mistakes to which attention is called, but has made 
others of the same stamp, he will know what is meant. 

‘There is one blunder, made by some engineers, that deserves to be 
set apart for special mention. It is the practice of going into a sa- 
loon to get a glass of beer to create an appetite for dinner, and, as 
soon as the day’s work is done, to hasten to the same place, where the 
smell of stale beer and poor cigars makes the air unfit for breathing, 
and there spending the evening in gaming and drinking, returning 
home with foul breath and dull brain, to partially sleep off these effects 
before it is time to begin work again, only to repeat the same practice 
the next day. Ido not wish to convey the idea that engineers as a 
class are guilty of these bad habits, for they are not, but that some of 
them are cannot be denied, and we condemn, not the men, but their 
practice, with a zeal that is deep-seated and uncompromising. _ If there 
is any class of men that should be possessed of steady hands and clear 
brains it is the steam-engineers,—locomotive, marine, and stationary. 
Why do men allow their appetite for a drink that does them no good, 
but only harm, to stand in the way of advancement in their profession, 
and the improvement of their own condition, and happiness of their 
families ? 

The writer has just finished reading a chapter written by a friend 
who has had forty-five years experience as an engineer, and who some- 
what facetiously remarks that during that time he has known but two 
engineers to die, and one of them was drowned. We accept the joke, 
but would add that while our experience has been of a shorter duration 
than this, we have known several to die, and more have been promo- 
ted to better situations, while some have been discharged for incompe- 
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tency and bad habits, the consequence being that others must fill their 
places. Now suppose that some of the friends of the man that we have 
called attention to hear of one of these places, and make inquiries as 
to what kind of a man is wanted. ‘They find a good place to work in, 
and a fair salary offered. In return for this the proprietors want a 
man to run their plant, attend to all repairs on it, care for the main belt, 
and see that the heating system is in good repair and working properly. 
He is not expected to do all of these things himself, but to understand 
what is wanted, and have them properly attended to, and at the right 
time. Here is room for a fair question. Can any of these friends go 
to the proprietor of this plant and recommend this engineer as a man 
who can fill the bill and give perfect satisfaction? ‘They have no 
grounds for stating that this is true, for he has never repaired an engine, 
laced a belt, or studied out the principles on which steam-heating systems 
operate, and from present indications he will not doany of these things 
until he is compelled to. ‘The natural consequence is that he is not 
recommended, and when he finds out that another has secured the 
situation, he curses his hard luck, and explains to his friends that if he 
had more money, or a greater ‘ pull,’’ he could get a better place with 
more wages. but the whole cause of his failure may be summed up in 
one word—‘‘ incompetency.”’ 

These are no fancy sketches, but are taken from conditions in real 
life with which we are in contact every day. Men are not always ap- 
preciated, and hence sometimes become discouraged, while in other 
cases they are not respected, because they do not cultivate qualities 
worthy of respect. ‘These are the facts in these cases and a study of 
them will repay the time spent in it, but a dogged denial of them 
will benefit no one. 
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THE WHALING INDUSTRY. 
By Herbert L. Alitrich. 

© little has been heard of the whaling industry during the rush 

and excitement of the last quarter of a century that many 

people suppose it to be but a reminiscence. ‘This is by no means 
the case. ‘The industry was nearly annihilated during the war, but 
since then there has been a slow but steady increase from a few vessels 
to a fleet ot forty or more engaged in Arctic whaling, and this branch 
of the service is about all that remains of a business that gave employ- 
ment to a fleet of over 500 vessels half a century ago. 

But now the decline seems to have begun, and with the changes 
brought about during the past two years, the indications are that sail- 
ing vessels cannot much longer make whaling remunerative, and that ’ 
they must give place to a small fleet of steamers that shall practically 
live in the Arctic, for periods of two years or more. 

Whaling is distinctively an American industry now as it always has 
been. Indeed there are hardly more than a dozen whalers that do not 
fly the American flag, and these are Scandinavian vessels, both steam 
and sail, and English and Scotch steamers which make combined 
whaling and sealing voyages along the northeastern coast of North 
America. One or two American whalers also cruise along this coast 
nearly every year, but they pursue entirely different tactics from the 
steamers. ‘The steamers follow the whales up into the Arctic as far as 
it is safe to go, while the American vessels, which are always small 
brigs or schooners, go only as far north as Hudson’s or Baffin’s bay 
where they cruise for a few weeks in midsummer. When cold weather 
approaches they go into Hudson’s bay and freeze up with the ice. 

It is rare good fortune if one of these vessels catches a whale outside 
of the bay, for the success of the voyage is staked on being in the 
bay in the spring and catching the whales before the ice at the entrance 
to the bay breaks up. 

From a commercial point of view there are three kinds of whales, 
sperm whales, right whales, and bowhead, or Arctic whales. 

Sperm whales have no baleen, or whalebone, but the oil they yield is 
worth three or four times as much as oil from either of the other whales. ‘ 
They inhabit tropical and semi-tropical seas. When in a certain dis- 
eased condition these whales give out an excrement called ambergris that 
is quite invaluable in perfumery making, and which occasionally sells 
for fabulous prices, not infrequently as high as ten dollars or more an 
ounce for choice specimens. But the man who goes sperm whaling 
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with a view to getting ambergris goes ona fool’s errand, as many a 
whaleman has been on voyage after voyage of three to five years dura- 
tion each and yet not even seen it. 

‘The female sperm whale, or cow as she is called, is small and _ sel- 
dom produces over twenty barrels of oil; but the male, or bull, some- 
times exceeds one hundred barrels in size, as the whaleman’s system of 
measurement expresses it. ‘The bull sperm is the most vicious of fight- 
ers among whales, and it is with a great sigh of relief that the carcass 
of one is hauled alongside the ship, and the boats again hung on the 
davits, with no damage done to them, and none of their crews killed. 

But the danger of the chase is by no means as great now as it was 
in years gone by, because of the introduction of bomb lances. If one 
bomb is shot into the ** bilge’’ of the whale, and exploded near the 
vitals, it will so cripple him that his final ** flurry ’’ is short, and death 
is not infrequently instantaneous. 

The right whale occupies the intermediate seas between the tropics 
and the Arctic, his chief haunts being the waters in and about Bering 
sea. He averages larger in size than other whales, and unlike sperm 
whales, the females are usually larger than the males. One hundred 
and thirty barrels is not a very unusual size for a right whale. But in 
spite of his size, he is not as valuable as the bowhead whale, since his 
whalebone is inferior in quality and less in quantity, Otherwise there 
is no material difference between these whales. 

Sperm whaling voyages frequently extend over a period of two or 
three years, or more, but other whaling voyages seldom exceed eleven 
months. Nearly all the right and bowhead whalers sail from San 
Francisco, returning to port about December first to dispose of the 
season’s catch. They are immediately refitted, new crews are shipped, 
and in a few weeks are at sea again. 

When a vessel starts out on its voyage, it goes to a certain ** ground.”’ 
The right whaling grounds of value are the Okotsk, the Kodiak 
(which is the great bight southwest of Alaska), the Japan sea, and 
Bering sea. The only bowhead ground is the Arctic ocean and 
adjacent waters, especially Bering sea and the ocean beyond. 

‘Twenty-five years ago there was a fear that the whales would be 
exterminated, and this fear came near being realized so far as the 
sperm whale was concerned, for at that time sperm oil commanded an 
enormous price, while whalebone and whale oil (the generic term for 
the oil of other species of whales than the sperm) were in but limited 
demand. But substitutes have been found for sperm oil so that the 
demand for it is now small and the price correspondingly reduced. 
Nothing however has yet been discovered that possesses the peculiar 
qualities of whalebone, hence its value has risen from a few cents a 
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pound to seven dollars and a quarter, the highest price yet reached. 
With this increase in the value of bone, the chase of the whalebone 
producing whales has been pursued with increased vigor until their 
numbers have been much reduced, and those remaining have become 
very shy. ‘The right whales have no safe retreat to flee to, although 
there are certain bays on the coast of Siberia that Russia has closed 
to whaling vessels. ‘The bowheads have the Arctic ice as a refuge, but 
only for a few weeks in midsummer, as the same gales and cold which 
drive the whaleships out of the Arctic also drive them out. 

The bowheads spend the winter along the edge of the line of ice 
in Bering sea, but early in the spring they push northward through the 
ice pack as it breaks up and opens the way for them into the Arctic. 
But the same conditions that make it possible for the whales to go into 
the Arctic also make it possible for the whaling vessels to go, and in 
this ‘* outside whaling,’’ as the Bering sea whaling is called, the fleet 
usually makes a catch of from twenty-five to fifty whales. 

After the whales enter the Arctic they scatter along the edge of the 
solid north pack. Usually most of them go far into the northeast, up 
to, and beyond Point Barrow if the sea is free enough from ice. But 
occasionally the whalemen search these waters without finding evi- 
dences of a whale. ‘This makes them apprehensive lest the season in 
the Arctic shall be a failure, so they head their vessels westward, beat 
along the edge of the pack, and usually find the great body of the 
whales somewhere between Point Barrow and Herald island. In the 
year 1887 when | was in the Arctic as the guest of the fleet, whaling 
became very ‘* dry’’ about Point Barrow, and the sailing vessels, which 
stood small chance of making a catch when the steamers pursued closely 
the few whales that were seen, went westward. 

The long absence of these vessels, and the final disappearance of all 
whales at the eastward, led the masters of the steamers to conclude that 
their fellow masters of the ‘* wind-jammers,’’ as the sailing vessels are 
called, had made a wise move, and they followed after. The master 
of the steamer Orca, which I was on board of at the time, ordered steam 
up, and we followed along the edge of the pack far into the north- 
west of Herald island, only to be rewarded by encountering a ter- 
rific gale which lasted for several days. Returning again toward the 
eastward we found the whales, and in a few days were ‘* high-hook,”’ 
having caught twenty-eight whales, the best record that has ever been 
made by one vessel for so short a season in the Arctic. 

Before the gale scattered the whales the sailing vessels had also 
made good catches of six or eight whales each, so that altogether the 
‘*season’’ was one of the most profitable in the history of Arctic 
whaling. 
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The low price of oil, which averages perhaps five hundred dollars 
to the whale, and the enormous increase in the value of whalebone, 
which reaches about four thousand five hundred dollars per whale, has 
led some captains to save only the whalebone of each whale killed, 
then cut the carcass adrift. The indications are that this system of 
whaling will soon become quite general. If it does, whaling will be 
shorn of its most interesting feature and be reduced to mere whale- 
butchering voyages. 

I cannot better describe the operation of capturing a whale and 
**cutting-in’’ than by depicting the most exciting whaling scene of 
the dozens that [ witnessed. 

Eight vessels, two steamers, and six sailing vessels were at anchor 
in the bight under Cape East, Siberia. This is the easternmost ex- 
tremity of Siberia and is at the narrowest part of Bering strait. ‘The 
vessels lay at anchor along some shore ice. ‘Two *‘ lookouts’’ were 
aloft in each ‘* crow’s nest’’ watching for the appearance of any 
whale that had the temerity to attempt to pass by into the Arctic. 

Immediately after dinner one day the ** lookout’’ on the south- 
ernmost vessel raised the cry of ** b-l-o-w-w.’’ The echo of his call 
had scarcely died away before the whaleboats of this vessel dropped 
from the davits into the water, set sail, and scattered about to watch 
for the next appearance of the whale. Boats from the other vessels 
were not far behind, and within five minutes from twenty-five to thirty 
white sails were darting about over the water, each boat’s crew hoping 
to be nearest the spot where the whale should rise to blow. Neither 
a paddle nor an oar is ever used in the chase, as the hearing of the 
whale is so acute that danger would be scented at the first touch of 
the water with them. 

The ‘‘ lookouts’’ on the several vessels were signalling to their 
boats with flags, directing them as to how they should maneuver. 
But it was all guess work. No one could even approximate the spot 
where the whale would rise. 

Six captains and I had been dining on the northerninost vessel, 
the Varwha/, and we had just come on deck when the whale was 
‘*raised.’’ With but one long-glass to go around, we took turns in 
watching the scene of action which was some three miles away. 

A great shout came from all sides, and a ‘*‘ b-l-o-w-w’’ sounded 
from each ‘‘crow’s nest,’’ as the whale’s head appeared above the 
water within striking distance of one of the Zucretia’s boats. ‘There 
was a quick maneuver; the boat-steerer darted his harpoon into the 
whale, and ‘* fast boat,’’ ‘‘ fast boat,’’ resounded from every vessel. 

It was amagnificent sight as the whale milled about and started 
out to sea at a high rate of speed, towing the boat after him. The 
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boat steerer had struck the whale abaft the vitals and only wounded 
him, so that it was yet far from certain whether he would be cap- 
tured. 

The whale went out to sea two or three miles, towing the boat at 
such speed that it did not ride over the waves but cut through them, 
throwing spray like a torpedo boat. ‘Then he turned about and doub- 
ling his wake, sought the protection offered by the shore ice near the 
ships. Probably half the whales that are wounded in the Arctic re- 
gions escape by taking to the ice, either because the boats cannot fol- 
low them into the ice, or because the lines become tangled among the 
rough edges on the under side of the ice, and perhaps cause the 
*‘irons’’ to draw.”’ 

The instant the whale headed shoreward four of the captains and I 
took the only steam whaleboat in the fleet and joined in the chase, as 
there was little hope of saving the whale unless more bomb lances 
could be shot into him, and as yet not one of the other boats had had 
opportunity to shoot him. 

At the north end of the floe was a bight in the ice. The whale 
passed in under the ice and suddenly appeared in this bight to ‘* blow ’’ 
for the first time since he was struck. Before he could ‘* sound’’ our 
boat had steamed around into the bight and was alongside of him. 

The captain of the Zuwerctia stood in the forward end of the boat 
with shoulder gun in hand ready at the proper instant to shoot ; and 
the master of the Z//sa stood amidship, also with gun in hand. — It 
was only for an instant that we saw the whale as we steamed past at a 
high rate of speed. But the captains were alert. ‘There were two 
loud reports that almost deafened us, and that made the boat tremble 
from stem to stern. ‘The whale gave a sweep of his flukes through the 
air as the bombs exploded, and rolled over, dead. ‘The sweep of his 
vicious tail was a second too late to hit the boat, and we caught only 
the swash of the subaqueous convulsion as we rushed by. 

When the whale is dead the excitement ends and the hard work 
begins. ‘The boats of the ship to which he belongs ‘‘ hook-on’’ to 
him, and tow him alongside of the vessel. His head is placed just 
abaft the gangway, and great ‘‘ fluke chains ’’ are fastened around his 
flukes ; then the work of cutting-in commences. 

The ‘* head,’’ or what would commonly be called the upper jaw, is 
the most valuable part of the whale because it contains all the whale- 
bone, and there is much anxiety on the part of the crew until it is cut 
off and landed safely on deck. 

The manner of cutting this off usually depends upon the position 
in which the whale lies. If in one position it is necessary to cut off 
one lip, and possibly the throat, before the ‘* head’’ is reached ; if in 
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another, both lips and the throat have to be cut off. Sometimes the 
carcass can be rolled so as to bring the ‘* head’’ uppermost. — In 
either case, the spinal column is cut in two with axes where it unites 
with the skull, and when with a final jerk the two parts separate, and 
the ** head ’’ is safely landed on deck, there is a suspension of work, 
and all hands throw up their hats and shout, ‘* Hurrah for five and 
forty more!’’ When oil was the prime object of the whaleman’s 
search this time-honored shout of victory was reserved until the flukes 
came over the rail, but now that whalebone is the object of the voyage, 
the place of rejoicing has been changed from the tail to the head. 

The ** head ’’ is put one side until the blubber is all cut off the 
carcass, then the slabs of whalebone are carefully separated and stowed 
away to be scraped, washed and cleaned later on. 

The operation of cutting-in the whale lasts about an hour, and, 
after the ** head ’’ is removed, is not difficult unless there is a heavy sea 
rolling. A * fin chain ”’ is fastened around the uppermost fin to start 
the ** blanket pieces.’’ Keen edged cutting spades are used by men 
standing on a staging suspended over the whale, with which they cut the 
** blanket pieces ’’ into strips a yard or so wide and separate the blub- 
ber trom the **lean.’’ This operation is not unlike that of cutting the 
peel off an orange in strips, and separating it from the pulp by means 
ofa sharp knife. ‘The ** blanket pieces’’ vary in length from twenty 
to thirty feet, and as each one is cut off it is hoisted on deck and drop- 
ped down into the ‘* blubber room ’’ which is the space between decks, 
between the main-mast and the feremast. As soon as the cutting-in 
is completed, the work of ** boiling’’ usually begins. 

Two or three men go down into the ** blubber room ’’ and cut the 
‘** blanket pieces ’’ into ‘+ horse pieces.’’ ‘These are strips about ten 
inches square and a yard or so long. ‘These ‘* horse pieces ’’ are in 
turn ** minced,’’ that is, sliced with keen edged ‘* mincing knives,”’ 
after the manner of cutting a loaf of bread into slices, then they are 
ready to go into the great deck pots to boil. 


It is like a vision of the infernal regions to see a whaleship ** boil- 
ing”? at night. The only light comes from a ** bug-light,’’ a wire bas- 
ket of a capacity of a bushel or so suspended immediately over the try 
pots, and filled with ** scraps’ which are pieces of blubber from which 
the oil has been tried out, and which have been skimmed from the 
deck pots, and perhaps been put through a press to still further extract 
the oil fromthem. ‘The *‘ bug-light’’ flickers in a most lurid way, and 
gives the whole scene a weird and uncanny appearance. 

Standing above this scene on the quarter deck and looking down 
upon it under the glow of the light, one can readily imagine himself 
in the nether regions of darkness. In the foreground are the men who 
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do the mincing, cuttingaway monotonously, and perhaps to the rhythm 
of a subdued song. Another man is hurrying to and fro carrying the 
minced blubber to the try pots. ‘Two men tend the pots, and at short 
intervals reach into the darkness for what appear to be huge pitchforks 
similar to that which His Satanic Majesty is represented as wielding. 
With these they reach far down into the pots, and stir up the oil, then 
raise them high into the air toward the ‘+ bug-light,’’ and examine 
closely suspicious looking objects dangling from them. 

Then they open the doors to the fire chambers and shovel in 
‘*seraps’’ to feed the fire. There is a rush and a roar of flame which 
lights up their besmutted faces, and which crackles fiendishly. And as 
the doors are closed again, a cloud of foul smelling black smoke pours 
from the stacks, dimming the illumination of the blazing ** bug-light,”’ 
settling all over the deck, and penetrating into the inmost corners of 
the cabins. 

It is a glimpse of the lower regions more vivid than Dante could 
describe or Dore depict. 

Every year brings a gradual disappearance of much of the excite- 
ment and the picturesqueness in whaling. Just as steam, armor plate, 
and big guns have made modern war vessels mere engines of destruc- 
tion that have no grace and have displaced human courage and skill 
with human machines, so steam and powerful explosives are making 
whaleships into mere whale-killing machines. 

The rugged character and sterling seamanship of the whalemen of 
years gone by was due to the fact that the ranks were recruited from 
some of the best blood of New England. But this has all changed, 
and this industry which once offered rapid promotion and early for- 
tune, now offers but an uncertain and precarious livelihood. 

Half a century ago the whaling service was one of the great civil- 
izing agencies. It opened the way for missionaries to Christianize 
fierce and ‘cannibalistic tribes, and for traders and settlers to teach 
them the vocations and arts of civilized communities. It gave us 
illumination for our homes and our light-houses; it lubricated the 
wheels of industry, and in the trying time of war it manned the ves- 
sels of our navy with their bravest and most efficient seamen. 

Now the whaleman is no longer an important factor in the indus- 
trial world. All corners of the seas have been explored. The low 
price of oil would have retired years ago every vessel engaged in the 
fishery had it not been for the stimulating effect of the steadily in- 
creasing price of whalebone. But the supply of bone is far too small 
to satisfy the demand, and the price for what there is in the market is 
so high that it is only a question of time when some substitute will be 
discovered that shall displace it. 
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THE GREAT DAM AT AUSTIN, TEXAS. 
By Frank E. Snyder, C. E. 
EXAS can well lay claim to the ** Second Niagara,’’ in the falls 
TT created by the great dam in the Colorado river at Austin. 
The river just above Austin emerges from between high hills, 
having traversed a distance of over 400 miles from its head-waters. 
Spanning this cafion the city of Austin has built one of the largest 
masonry dams in the world. The clear length of spillway reaches 1ogo 
feet,—head gates and bulkheads 270 feet—a total length over all ot 
1360 feet ; height from foundation to crest 68 feet, raising the water 
60 feet above low-water mark. The one thing making this dam notable 
above other large masonry dams is not its great size alone, but that it 
spans a large river subject to tremendous floods, when the dam will 
have to pass a depth of 15 feet of water over its crest. 

The utilization of the power of this stream by the city of Austin 
had long been agitated and was finally brought before the city govern- 
ment in a message by the mayor, Mr. John McDonald, early in 1890, 
resulting in the selection of an engineer—Mr. Jos. P. Frizell. M. Am. 
Soc. C. E., of Boston, Mass.,—to examine and report on the project. 
Mr. Frizell’s report was presented in March, 1890, supplemented by a 
report from Mr. John Bogart, State Engineer of New York, as consult- 
ing engineer. Both reports favored a 60-feet dam as best suited to 
the location and to the development of power for the operation of an 
electrical and waterworks plant for the city, and to have reserve power 
for manufacturing plants. ‘The estimated cost was $1,400,000. 

Funds were at once voted, and a board of public works created to 
handle the work, which was begun in November, 18go. 

Mr. Frizell had prepared the plans and was appointed chief en- 
gineer. ‘The construction of the dam alone occupied 2' years. It 
cost $611,000. ‘The first illustration shows the completed dam as the last 
stone was being set on May 2, 1893. ‘The overhead cableway for 
transporting all the material, designed by the Lidgerwood Company 
of New York, and which occasioned much comment as to its efficient 
work, is shown in the cut. ‘The blocks of masonry were hoisted from 
the cars, carried, and lowered directly into position in the dam by 
means of this cable. 

‘Texas has an inexhaustible supply of granite in the quarries near 
Austin,—the same from which the ‘Texas State Capitol was built some 
years ago. ‘This granite was used for both faces of the dam and the 
core was made from limestone quarried right at the dam. ‘The total 
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quantities used were 20,650 cubic yards granite, and 70,650 cubic 
yards limestone masonry. ‘The whole work was laid with Portland 
cement mortar. 

The lake formed by this dam is 25 miles long, covering an area of 
2000 acres. 

Estimating the available water power Mr. Frizell reported the fol- 
lowing: ‘* The drainage basin of the Colorado above Austin is some 
40,000 square miles in area. — It lies between the parallels 30 and 34. 
Snow rarely falls, and there is no distinctly rainy season ‘The aver- 
age annual rainfall of the basin so far as [ can learn is 25 inches. 

The river is subject to great rises in times of heavy rains. 
On the cessation of the rains it falls rapidly until it attains a minimum 
flow which appears to remain nearly constant. . . . . ‘This flow 
is nearly tooo cubic feet per second. Upon this flow the total 
amount of power available for driving machinery equals 5227 horse- 
powers constantly.” 

For the 60 working hours of the week Mr. Frizell estimates 14,000 
horse-powers available per day of ro hours. 

Mr. J. ‘I. Fanning, M. Am. Soc. C. E., reporting on this same 
work estimated that the city would have a surplus power, above that 
required for its own service in electrical work and waterworks, of 
3950 horse-power or something over gooo horse-power for the 1o 
working hours of the day. 

Commenting on the amount of work this represents, Mr. Fanning 
quotes as follows : 

**One hundred horse-power is sufficient for a large machine or 
implement shop ; 450 horse-power will run a cotton mill with 50,000 
spindles on cloths adapted to the local jobbing trade, and 400 horse- 
power will run a wheat flour mill of tooo barrels capacity, or an 
equivalent corn meal mill.”’ 

The power plant now being erected for the city is situated imme- 
diately below the head gates on the east bank or city side of the river. 
Seven iron penstocks, 9 feet in diameter are set in the head gate masonry 
to convey the water to the wheels. ‘The water is controlled by large 
sliding gates, working in vertical guides, operated from the top of the 
wall. Four of these penstocks will be used by the city of Austin, 
leaving three to be used for private industries. 

This plant when complete will be one of the largest in the south- 
west. ‘There are two vertical turbines and four pairs horizontal turbines 
aggregating nearly 2500 horse-power. ‘The vertical wheels will drive 
the pumps, and the horizontal wheels the electrical machinery. ‘The 
waterworks system comprises about 30 miles of mains, being supplied 
by two 4,000,000 gallon pumps. ‘The electrical plant supplies a 
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street lighting system of two-hundred 2000-candle power lights, with a 
reserve power sufficient for 15,000 16-candle power incandescent 
lights, and an aggregate of 500 electrical horse-power for motor and 
street railway work. 

The completion of the power plant was delayed about a year by 
a serious break in the eastern bank of the river encompassing part of 
the power house site, and breaking down part of the head gate 
masonry. ‘This has been rebuilt, and it is expected to have the plant 
in operation in a few months. ‘The break was due to a fault in the 
limestone bluff into which the head gate masonry abutted. 

The city issued and sold $1,400,000 worth of 5 per cent. bonds to 
build this work. ‘The estimated annual revenue is put at about 
$150,000, when in operation. 

Commenting on the influence which this water power would have 
on this district and Austin, Mr. Fanning quotes the following: ‘* Cen- 
tral Texas is now entering an industrial era. I read that the recent 
geological surveys show several large areas in the state to be rich in 
minerals, including coal, copper, galena, silver and certain valuable 
mineral earths; and these will give a new direction to local energies 
and investments. The rich ores may be here treated electrolytically 
by aid of this water power. . . . . Austin is in the heart of a rich 
belt where raw products can be economically supplied in almost inex- 
haustible abundance if a market is assured for them through this 
mechanical line. . . . . ‘This great water power is worth its cost 
for pumping the city water supply and giving the power for the city’s 
electrical works.’’ Mr. Fanning is the present consulting engineer 
and Mr. Jos. Kepferle, engineer in charge of the work. 

The lake, named ‘* Lake McDonald ’’ in honor of the mayor and 
president of the board of public works, has become quite well known for 
its aquatic facilities, an international regatta having been held here in 
1893 and 1894, at which were all the famous oarsmen of the world, 
some records being broken by the time made on this course. ‘The 
lake is equipped with large steamers, and the place is becoming well 
known as Texas’ Chautauqua. 
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THE WORLD’S GOLD PRODUCTION. 
By T. A. Rickard, F. G. S. 


N a former number of this Magazine * the writer endeavored to 
prove, by a reference to statistics and other facts, that the diffi- 
culty of winning gold was, owing to the exhaustion of the more 

shallow and more accessible deposits, daily becoming greater. Since 
the preparation of that contribution much has been written regarding 
the sources of the world’s gold supply. The subject is one of particu- 
lar moment not only to that small and energetic fraction of the commu- 
nity engaged in mining but also to that far greater and ever-increasing 
number of persons to whom it is evident that the future well-being and 
prosperity of this and other countries depend upon the right solution 
of the great problem of our time—the monetary question. 

The collapse in the market value of silver which took place in June, 
1893, caused a check to all mining enterprise, a check which was 
however temporary in so far as it affected the search for metals other 
than silver and was followed by an increased activity in the winning ot 
that metal whose value events had not depreciated but rather enhanced. 
The marked impulse thus given to gold mining has put a vitality into 
the industry which has led to increased exploitation in old districts 
and to renewed exploration in undeveloped regions. ‘The results are 
already made manifest by the figures which give the yield of gold for 
1893. 

The director of the United States mint gives the world’s production 
in 1893 as 234,006 kilosor 7,523,362 ounces, valued at $155,521,700. 
The figures for the previous year are stated to be 220,133 kilos or 
7,077,146 ounces, valued at $146,297,600. The amount credited to 
1892 by Mr. R. E. Preston—the new director of the mint—is con- 
siderably greater than that given by Mr. E. O. Leech, the former- 
director. The difference is largely due to the fact that the former does,. 
and the latter does not, include China among the gold producing 
countries. Mr. Preston estimates China’s production in 1892 at 12,- 
678 kilos of a value of $8,426,039. 

According to the most recent statistics the production of the world. 
during the last three years has been: 


196,586 kilos valued at $130,650,000 


In his latest report the director of the mint comments upon these 
* December, 1893. 
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figures and points out that the value of the gold product in 1893 was 
only 8.77 per cent. less than the average aggregate value of the gold 
and silver produced in the years 1861 to 1865, which Dr. Soetbeer 
estimated at $170,473,383. It may be pointed out however that in 
the year 1853 the world’s output of gold was no less than that for 
1893. Mr. Preston expects the yield for 1894 to reach about $190,- 
000,000, an amount equal to the value of the world’s production of 
both metals, gold and silver, twenty years ago. ‘The average annual 
production of gold and silver was, according to Soetbeer, as follows: 
1856-1860....Gold 201,750 kilos. Silver 904,990 kilos. 


while in 1893 according to the mint report the gold produced was 
234,006 kilos, and the silver, 5,002,294 kilos. ‘These figures prove 


that the comparison made by the director between the gold of 1893 
and the gold plus silver of twenty years ago owes its interest mainly to 
the fact that the silver production has enormously increased and not so 
much to the decrease in gold production. 

This fact he considers must exert a powerful influence on the 
monetary policy of all civilized communities. Continuing this line of 
thought he estimates the mnmum value of the world’s output of gold 
in 1895 at $183,842,000 and in 1896 at $200,000,000. 

The director of the mint therefore confirms the idea which is prev- 
alent to the effect that the production of gold not only locally but also 
generally the world over is destined to a marked increase, an increase 
so great as to play a serious part in the determination of the choice of 
a monetary standard. Expression has been given to this idea in many 
organs of public opinion. The writer’s knowledge of the conditions 
of the gold mining industry in the regions which are the chief contrib- 
utors to the world’s supply leads him to believe that such an idea is un- 
warranted by the experience of the past and opposed to the facts as 
they exist to-day. 

A brief reference to the four leading gold producing countries 
will be required before further discussion. 

The United States during the last three years has produced gold 
as follows : 


1,604,840 ounces. $33,175,000 


In 1893 the chief increase came from Colorado, which produced 
$7,525,000 as against $5,300,000 in 1892. The production for 1894 
will undoubtedly show a further increase. That increase will prove a 
‘very important factor in advancing the prosperity of the state, but it 
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will in no way be of such magnitude as to be of any moment in aug- 
menting the world’s production or in influencing the course of finan- 
cial legislation. Much has been made of the extraordinary growth of 
the amounts of gold deposited at the Denver mint. It is not generally 
known that two of the large smelting establishments which formerly 
forwarded their bullion to the east to be refined now send it to the 
Denver mint. ‘This is an example of the way in which statistics can 
prove misleading. 

From 1848 until 1893 California has held the first position 
among the gold mining regions of America. At the present time 
Colorado bids fair to surpass the golden state. | r the last four or 


five years the yield of California has been pract! —.y stationary at 12 
to 1214 millions. In 1893 there was no notey — vy increase. Much 
has been said by fervid Pacitic coast writer — »«urding the enormous 
increase in the gold yield which would resu m the reopening and 


operation of the large alluvial mines (work 4 by the hydraulic pro- 
cess) which had been closed down on account of débris legislation and 
were to be restarted under the Caminetti Act. It was stated that the 
resumption of work would add from $15,000,000 to $25,000,000 to 
the production. As a matter of fact statistics show that the closing 
down of the alluvial mines of the Sierra Nevada decreased California’s 
yield from 6 to 8 millions per annum. 

The passage of the Caminetti Act has not sufficed to thoroughly 
reanimate alluvial mining in California. It will not serve to do so. 
The margin of profit in the carrying on of operations and the diffi- 
culty which yet exists on account of the terms of the Act are the 
one so small and the other so great as to prevent the full resumption of 
work. 

Only a few mines have resumed operations. The building of im- 
pounding dams—required by the new law—is in very many cases, 
owing to the topography, impossible. In other instances the mines do 
not warrant nor have the owners the means to justify the incurring of 
such an expenditure. On the whole, therefore, it is safe to say that it 
is extremely improbable that California’s gold output will, either now 
or in the near future, be seriously assisted by the output of the alluvial 
mines which were closed down in the years succeeding 1882. 

While the days of extensive alluvial mining are on the wane, vein 
mining is characterized in California by the prosperity which follows 
upon successful development. But in this instance, as is the case else- 
where, the yield of the new mines is barely able to compensate for the 
exhaustion of the old ones, and there is no such lavish output as charac- 
terized the days of placer mining on the Yuba and American rivers. 
In the other states of the Union where gold mining is carried on— 
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Dakota, Montana, Idaho, Arizona, etc.,—there is a prospect of in- 
creased activity which will compensate for the diminution in the yield 
caused by the closing down of silver mines which also produced gold. 
In a general way it is certain that there is in the United States to-day 
a noteworthy increase in the search for gold ; this is manifested in the 
reworking of abandoned placers, the reopening of old mines and an 
active prospecting whether for alluvium or veins. ‘The results of this 
activity are exaggerated. ‘lhe ordinary local newspaper may talk in a 
manner half poetic and half hysteric of the ‘* boom’’ in its own section. 
These things are of small moment. In most cases the increased work 
on gold producing mines will barely compensate for the loss in the 
total yield due to the cessation of work in properties which formerly 
produced both gold and silver. ‘The temporary renewal of activity 
often only means the nearer approach of a complete exhaustion of 
surface gravel and shallow deposits of every kind. 

The gold mining industry of the United States is destined to a 
future of great usefulness and ever-increasing economic importance, 
but the writer does not believe that the average annual production for 
the next ten years will much exceed the average of the last decade. 

Australasia was the largest gold producer of the world in 1892 and 
1893. Last year the output amounted to 1,876,562 ounces valued * 
at $35,654,678. ‘These figures indicate an increase of 80,432 ounces 
or $1,528,208 over 1892. Of the total increase no less than 51,342 
ounces is to be attributed to Western Australia, a country which until 
recently has been the most backward and least developed of all the 
colonies. The output of Victoria, which is to Australasia what Cali- 
fornia is to America, increased from 654,456 ounces to 671,125 
ounces. (ueensland and New South Wales exhibit a slight increase 
while South Australia, Tasmania and New Zealand produced less than 
in 1892. 

There is no reason to anticipate any noteworthy increase in the 
production of these colonies. ‘The discoveries made during the past 
twelve months at Coolgardie, Southern Cross, and other new camps 
situated amid the desert lands of Western Australia are not cf such a 
character as to have more than a local importance. Their develop- 
ment will always be hindered by great natural obstacles, the chief of 
which are the want of water and the scarcity of mining timber. ‘The 
increase in the production of Western Australia which will follow from 
the working of the most accessible surface deposits will be barely suffi- 
cient to balance the decreased output of the more important colonies. 
In Victoria the deep mines of Bendigo + are not doing so well this 


*] estimate the value per ounce at an average of $19. 
+ Bendigo has 27 vertical shafts exceeding 2000 ft. in depth. The “ 180"’ mine is 3100 ft. deep. 
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year as in 1893. ‘The rich finds recently made near Daylesford and 
the discoveries of alluvial ground at Huntly, Wedderburn and else- 
where will scarcely offset the gradual exhaustion of the deep leads of 
Creswick and Ballarat. In New South Wales some discoveries have 
recently been made, as the result of increased activity in prospecting, 
but they are not of far-reaching importance. 

The mining industry of the colonies is ina healthy and vigorous 
condition ; the injury done to silver mining at Broken Hill by the 
collapse in the price of the white metal will be balanced by renewed 
energy in gold mining ; but this again, while important to the country 
itself, will not be such as to play any important part in the world’s 
business. 

Russia produced 38,822 kilos or 1,247,156 ounces, valued at 
$25,801,645, in 1892. ‘The figures of the output for last year are 
not yet available. 

It is very probable that Russia’s annual yield will begin to decline 
in the near future. Such a statement is based on the fact that the 
center of placer mining has been moving steadily eastward, from the 
Ural mountains to the coast of the Pacific. The first discoveries were 
made at Ekaterinborg in the Urals, and operations have been gradu- 
ally extended eastward as new districts have been successively discov- 
ered, developed, and exhausted. The bulk of the yield of the Russian 
empire now comes from the Amoor river, from Nerchinsk and other 
districts in the remote eastern provinces of Siberia. The mines in 
the Urals, the diggings on the Yenesei, those on the Olekma, have 
each in turn been the scene of greatest productiveness and each in 
turn has given place to some newly found region further from Europe. 
As was said by Striedter more than ten years ago—‘‘ the sea is set as a 
barrier to the further migration of the production of gold.”’ 

But, it may be objected, surely with the rapid improvement in 
gold extraction new methods will render available the old abandoned 
diggings. Prof. Suess has pointed out that the reworking of the tail- 
ings of the old mines by the aid of improved processes and greater 
technical knowledge is not to be relied upon for any considerable ad- 
dition to the production. It is too late to introduce them, as has 
often been found out by enthusiasts in this and other countries, when 
the gravel has once been turned over. 

There are therefore no facts which warrant the expectation that 
Russia will be able in the coming decade to add to the average of her 
present annual output. 

Africa, the new El Dorado of the south, remains to be considered. 
In 1893 the output of the Witwatersrandt in the Transvaal amounted 
to 1,478,477 ounces, while the total output of South Africa was 1,610,- 
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046 ounces, which, taking the gold at 850 fine, gives a value of $28,- 
272,407. 

The increase over 1892—equal to a money value of about six mil- 
lion dollars—was due almost entirely to the mines of the district of 
which the town of Johannesberg is the center. ‘This region contains a 
series of beds of gold-bearing conglomerate—called banket reefs— 
which have been developed with extraordinary rapidity during the past 
five years. In 1893 certain bore holes were put down with the aid of 
the diamond drill and the continuity of the deposits was proved by 
the discovery of gold-bearing material at a depth of 2400 feet. ‘The 
increase in the year’s output amounted to 267,610 ounces. For the 
first six months of 1894 the yield has been 973,736 ounces or 779,000 
fine ounces, an increase of 46.4 per cent. over the same period last 
year. At this rate the output for the present year will reach 1,600,- 
000 fine ounces. 

If the world’s gold production is to undergo an increase such as is 
predicted by the director of the mint and other authorities, then South 
Africa will be the region from which this increase may be expected. 
But, while in no way underrating the marvelous growth of the mining 
industry of the Randt and thoroughly appreciating the enormous ex- 
tent of gold-bearing territory which there exists, the writer believes 


that, as has been the case many a time in other newly developed dis- 
tricts, the estimates formed have been too much tinged with that san- 
guine spirit which must ever characterize successful mining, but which 
must be eliminated in the study of statistics. The following figures 
will be of value : 


Average per 
Year. Tons produced. Gold yield. ton—dwes. 
1887 23,155 
1888 208,121 22.65 
1889 369,557 19.60 
1890 7 494,817 13.36 
1891 5 5 729,238 14.23 
1892 79,35 1,210,867 10.20 
1893 1,478,477 10.09 
The above statement, while it forcibly illustrates the great growth 
of the output, also emphasizes the fact that the yield per ton is decreas- 
ing. In May, 1894, the output was 115,466 ozs. 4dwts.* from the 
treatment of 243,217 tons, giving an average yield of 9.5 dwts. per 
ton. It will be noted that the average yield as above given does not 
agree with the tonnage and total gold production. ‘This is due to the 
fact that the extraction of gold from accumulations of old tailings has 


* Plates and concentrates. The tailings are excluded. 
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added very considerably to the output. ‘Thirty per cent. of the yield 
of the Witwatersrandt comes from the treatment of tailings by the 
cyanide process. ‘This source of production is very limited. 

The steady decrease in the yield is due to the exhaustion of the 
bodies of higher grade free milling ore occurring near the surface. As 
depth is gained the ore becomes pyritic, its gold contents tend to de- 
crease and the cost of its reduction in the mills tends to augment. 
The Robinson mine in 1893 treated 94,842 tons of ore and produced, 
excluding tailings, 114,882 ozs. 15 dwts. of gold. ‘These figures are 
exceptional. ‘The character of the mining of the region is better in- 
dicated by the results achieved by the Langlaagte estate and Crown 
Reef companies. The former obtained 74,860 ozs. 3 dwts. from 
222,732 tons, giving an average of 6.7 dwts. perton. ‘The latter 
obtained 52,411 ozs. 2 dwts. from 118,244 tons, giving an average of 
8.8 dwts. per ton. 

The great increase in the output during the past three years is 
traceable to the erection of new and large mills; it is also due to the 
successful treatment of accumulations of old tailings which owing to 
the bad milling of the early years are so rich as to make them profit- 
able of treatment now. Both these factors will shortly cease to op: 
erate, a halt will be called in the erection of new mills and the tail- 
ings heaps will become exhausted. In the meantime the steady opera- 
tion of the mines will be followed by the working out of the upper 
levels with their less refractory and better ore, leaving for the future 
the enormous masses of low-grade pyritic material. As the mill treat- 
ment has been improved lower-grade ores have been made available, 
but it is probable that the figures quoted from the Langlaagte and 
Crown Reef mines give the limit in this direction. It is true both 
these properties paid handsome dividends in 1893 but this was largely 
due to the 30,050 ounces and 29,679 ounces which they respectively 
obtained from old tailings. 

The conclusion to be arrived at is an old one—‘‘ qui va piano va 
sano.’’ South Africa will repeat the story of other mining districts, it 
will be an important gold producer, probably within a couple of years 
it will reach the first position (it has already surpassed Russia) ; but 
there is no reason to suppose that the phenomenal growth of its pro- 
duction will go on in arithmetical progression indefinitely, as many 
authorities would suggest. Its vield will serve to counterbalance the 
exhaustion of older regions but it will not have the economic impor- 
tance of the early Californian and Australian discoveries. In 1851 
California produced $81,294,700 after three years’ development, in 
1853 Australia yielded $62,001,761 after two years’ development, in 
1893 South Africa gave $28,272,407 after 6 years’ vigorous and sys- 
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tematic work. It cost more to produce the 28 million dollars’ worth 
of South African gold than it did to obtain the 143 millions yielded 
by California and Australia in the two years quoted. The explanation 
lies in the fact that South Africa has no large deposits of rich easily 
accessible alluvium. 

The alluvium of the world is being rapidly removed, like the cream 
off a pot of milk. In the years between 1848 and 1875 no less than 
87.78 per cent. of the gold of the world came, according to Professor 
Suess, from alluvium. I would estimate that in 1893 not more than 
35 per cent. came from this source. 

Those who talk enthusiastically of the activity in gold mining and 
of the enormous yield which is to come from that activity in the ten 
or twenty years that are to come should remember that Europe was 
once the great gold producing country of the world, that Dacia (now 
Transylvania) was a golden storehouse to the Romans ,and that in an 
earlier age Hannibal got the sinews of war from the gold mines of 
Spain. Where are they now? The former contribute a driblet, the 
latter are a tale in history. 

Statisticians may sit at their desks and discourse entertainingly 
with the figures which are before them as a text ; but the mining en- 
gineer who has been to the places where those figures are created knows 
full well that Ichabod is written over many a gold mining region 
which the statistician fondly imagines will continue indefinitely to add 
to the world’s store of the yellow metal. 
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ADVANTAGES OF THE TEHUANTEPEC INTER- 
OCEANIC ROUTE. 


By Elmer L. Corthell. 


= IFTEEN years ago, upon the sea end of the East jetty, extending 
into the Gulf of Mexico at the mouth of the Mississippi, the 

man who had conceived and successfully executed this great 

work stood one day watching the passing ships. ‘The bar, on which 
| there had been only eight feet of water, had, at his command, yielded 
i 4 to the current forces and had gone out into the depths of the gulf, 
through a splendid navigable channel, sufficient for the largest ocean- 
vessels. ‘Turning from these ships and looking out across the gulf he 
saw in imagination a low-lying land, 800 miles distant, and beyond it 
the waters of the great Pacific. Awaking as from a reverie he said to 
the writer: ‘‘ We must next discharge the commercial volume of the 
Mississippi into the Pacific ocean.’’ Then eight years of Captain 
Eads’s life were given to the stupendous task of conceiving and exe- 
cuting the plans for this work, and of convincing the civilized world 
that ships could be taken overland from ocean to ocean. On his 
death-bed almost his last words were, ‘‘ I cannot die; I have not fin- 
ished my work.’’ But his project did not die with him ; it is waiting 
for another great genius and the proper time. 
The other isthmian projects, which Captain Eads combatted and 
the failure of which he predicted, have come to grief already. It is 
not intended here to combat either of them, but simply to state the 
conditions, advantages, and entire feasibility of the Tehuantepec isth- 
.s mus as a railway route, in the belief that the statement of the facts will 
be enough to prove the wisdom of President Diaz, of Mexico, in tax- 
ing the resources of his country to open here an interoceanic route. 
Mr. Matias Romero, in the March number of this Magazine, has 
skillfully drawn the outlines and filled in one corner of the picture— 
that part which relates to the efforts since the time of Cortes to find a 
: pathway at Tehuantepec for the commerce of the world. The present 
writer proposes to fill in the remaining details and endeavor to make 
the picture complete and in harmony with that strong and growing 
sentiment of this and other countries demanding the best possible 
method of interchange of the world’s products, across the American 
isthmus, and particularly of connecting the eastern and western coasts 
of the United States via the isthmus. 
The table of distances presented by Mr. Romero is so complete 
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that the reader can by comparison see how much shorter is the 
Tehuantepec route as compared with other isthmian routes, but a study 
of the geographical features of this route, as well as of those around 
the southern extremity of South America, can best be made by means 
of an accompanying vignette map of the western hemisphere. By 
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noting the trend of shores and continents he will discover that all lines 
leading from any point on the Pacific coast of the American isthmus 
by the shortest route to those countries lying along what Mr. Romero 
calls the ** axial line of the world’s commerce,’’ will pass directly in 
front of the harbor at Tehuantepec. The delusive maps which in our 
childhood taught us the shape of the earth and the relations of the 
countries to each other would lead us to suppose that the shortest line 
between San Francisco and Yokohama or Hongkong is a line appar- 
ently parallel to the equator, whereas the shortest line, by nearly 500 
miles, is the one that passes across the Pacific nearly up to the Aleutian 
islands near Bering straits. The trend of the entire Mexican and 
Central American coast on the Pacific follows quite closely the shortest 
great circle between Panama and Asiatic ports, so that the Tehuantepec 
port on the Pacific has the advantage of the entire distance between it 
and Panama,—over 1200 miles,—saying nothing of the additional 
advantage on the Atlantic side by being much nearer to the ports of 
the Gulf of Mexico, the Atlantic coast of the United States, and west- 
ern Europe. Supplementing Mr. Romero’s table there is given below 
the excess distance of Panama over Tehuantepec in statute miles, in 
respect to some of the principal ports to be affected by an interoceanic 
route : 


Liverpool and San 797 miles. 
New Orleans end San Pramciaco. 1854 miles. 


The fhysica/ conditions on the isthmus would require an entire 
paper to state them. There are doubtless many persons living who, 
early in the ‘‘ fifties,’ under the impulse of the gold fever which took 
so many to California, made the trip by way of Tehuantepec. A 
company was organized to build a very good carriage-road (except in 
the rainy season) through the wilderness and across the plains between 
the head of navigation on the Coatzacoalcos river and Ventosa, the 
harbor for the Gult of Tehuantepec on the Pacific. ‘The pleasantest 
part of the route was between the gulf and Suchil, about seventy-five 
miles, along the winding course of the great river Coatzacoalcos, which 
was navigated by the stern-wheel steamboat Suwchi/. This river for 
many miles is wide and deep, its banks covered with a luxuriant 
vegetation and many splendid varieties of forest trees. From Suchil 
for about thirty-five miles the traveled road at that time, and now the 
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path, lies through a grand and primeval forest, with boughs so thickly 
interlaced that for miles the sun, even at noonday, is shut out. Here 
are some of the most valuable woods in the world—the dark mahogany 
of beautiful grain, the white mahogany, the Spanish cedar, and many 
other fine woods ‘The writer has often seen a half dozen large vessels 
at once loading at Minatitlan with mahogany and Spanish cedar for the 
United States and Europe. Only such of these woods as lie convenient 
to the navigable water-courses have been cut. Almost every kind of 
tropical fruit grows on the Atlantic slope of this isthmus, including 
bananas, plantains, oranges and lemons of the best varieties. There is 
no better country for coffee, tobacco, rice, and corn. 

An interesting climatic feature is the sudden passing from the dense, 
exuberant vegetation of the Atlantic slope to the plains and the rolling 
pasture-lands of the Pacific. ‘The climate, the soil, and the trees 
change entirely and almost instantly after passing the Jumuapa river. 
between the states of Vera Cruz and Oaxaca. From this point, towards 
the summit of the isthmus, the country is admirably adapted for graz- 
ing, and many great herds of cattle roam over these plains, everywhere 
so well watered by the mountain streams. After passing Chivela, 
which is at the head of a valley leading down to the Pacific, the 
Tehuantepec railroad now runs, through a cafion and the valley of the 
Verde to the Pacific plains, which for thirty miles are nearly level, 
with a sandy and clayey soil, with vegetation somewhat stunted, to 
the city of ‘Tehuantepec on the left bank of the river of that name and 
thence for a few miles to Salina Cruz, the Pacific terminus of the rail- 
way. ‘The rainfall on the isthmus is varied ; on the Pacific slope it is 
very light and on the Atlantic very heavy. 

The accompanying general map of the isthmus shows the route of 
the projected ship-railway and that of the National railroad, the one 
starting from the mouth of the Coatzacoalcos river and the other from 
Minatitlan, about twenty miles up the river. These routes are not 
common except at one point, near Sarabia, where the railroad in its 
recent location goes through the pass found by the engineers of Cap- 
tain Eads and since that time called the ** Ship pass.’’ Both have a 
common terminus at Salina Cruz, although it has been proposed to 
make a terminus for the ship-railway on the lower lagoon. ‘The ship- 
railway route to Salina Cruz is 154 miles long, and that of the rail- 
road 190 miles. 

Perhaps at this time it will be of interest to describe the engineer- 
ing features of the railroad, lately completed, in relation to which the 
efforts made by the Mexican government to furnish the necessary funds 
have been so fully outlined by Mr. Romero. A carefully written 
description is to be found in a paper by Mr. Manuel Rivera, C. E., 
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one of the government inspectors on the railway. ‘This paper was 
otfered to the civil engineering division of the International Engineer- 
ing Congress, at Chicago, but too late for presentation. Following is 
an abstract from this paper. 

The line starts from the Bay of Salina Cruz, in the Gulf of 
‘Tehuantepec, on the Pacific, following the windings of a narrow ravine 
until it reaches the Zuleta pass, when it descends to ‘Tehuantepec, a 
city of 15,000 inhabitants. Thence, in very easy lines, it passes 
across the Pacific plains to the foot of the ascent leading to the Chivela 
plains on the table-lands. ‘Through the Chivela canon the road is 
mostly built in solid rock. ‘The lateral canons, or ravines, are crossed 
by iron viaducts constructed by the Phenix Bridge Company, of Phila- 
delphia. At Chivela the elevation is 790 feet above the sea-level, but 
there is a second summit to be overcome in crossing the Sierra de Niza 
Conejo (crazy rabbit), where the maximum summit is reached, 924 
feet above sea-level. ‘The maximum grade up to this point and in fact 
on the entire line is 2 per cent. and the curvature 200 meters (656 
feet) radius, although in order to *‘ join the rails’’ with as little loss of 
time as possible and with the least money there are temporary grades of 
2 and even 3 per cent. and some few curves of 100 meters (328 feet) 
radius. ‘The route across the table-lands lies through an ordinary roll- 
ing country, the maximum grade of the railroad being about 1.8 per 
cent. and maximum curvature about 600 feet radius. From the 
Jumuapa river the road passes through a dense forest for many miles to 
the Atlantic plains. ‘The maximum grade on this slope is about 1.5 
per cent. ‘There are five large rivers to be bridged, the largest being 
the Jaltepec on the Atlantic slope, one of the chief tributaries of the 
Coatzacoalcos. The only tunnel on the line is about 300 feet in 
length. The material for the roadbed is generally good. ‘The cross- 
ties and other timber were obtained from the United States, those for 
the Atlantic division coming from Pensacola or Mobile, and those for 
the Pacific slope from the red-wood forests of Oregon, but a large part 
of the iron-work was furnished by Great Britain. The rolling-stock 
is partly American and partly English. Sixty miles from the mouth 
of the Coatzacoalcos is found suitable limestone rock for harbor-works, 
At Coatzacoalcos there is a well-arranged and suitable terminal station 
and yard, the buildings for warehouses and shops being of iron, with 
corrugated roofs, manufactured in England. 

There is no reason why, if some of the temporary sharp curves and 
grades are improved, which can be done at comparatively small ex- 
pense, the road should not be operated economically and locomotives 
haul a train of twenty or twenty-five cars its entire length. The local 
business on the isthmus will be very considerable after the line is 
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opened, as the richness of the soil and the variety of the products will 
lead rapidly to the development of the country. Besides the railroad 
telegraph there is a first-class telegraph line on iron poles across the 
isthmus—a link in the important cable lines of the Mexican and South 
American ‘Telegraph Company. 

In order to make the railroad valuable as an interoceanic route it 
will be necessary to improve the two harbors. The terminus on the 
gulf is at the mouth of the Coatzacoalcos river, which carries to sea 
for several months of the yeara large volume of fresh water. Its water- 
shed is about 6500 square miles. ‘The rainfall is quite regular, in its 
seasons and in its amount, so that it may be depended upon to give a 
sufficient velocity for excavating and maintaining a deep channel 
through the bar in the gulf at the mouth of the river. About five 
miles below Minatitlan, on the opposite side of the river, the largest 
tributary, the Uspanapa, discharges into the main river. Below the 
mouth of this tributary at a point in the straight reach of the river, 
where the width is about 1000 feet between banks, the average maxi- 
mum depth on the sections is about 70 feet and the cross sectional area 
about 40,000 square feet. ‘The magnitude of this river will be appre- 
ciated by a comparison of its area of cross-section with that of the 
South Pass, Mississippi river, which is 24,000 square feet. It may be 
said that there is inside of the headlands at the mouth of the river a 
continuous harbor at least ten miles long. In the area immediately at 
the mouth, and which will be used for harbor purposes, the 30-foot 
channel is about 1000 feet wide and the 40-foot channel 850 feet. 
The shore on the left bank of the river at the terminal is nearly 
straight for about a mile. ‘The river enters the gulf between two 
headlands, one composed of sand dunes and the other of solid land 
about 60 feet high. The persistent fresh-water flow excavates a deep 
channel through the bar at the mouth of the river. 

As to the sea forces available for maintenance, their magnitude and 
constancy may be appreciated by their action on the outer slope of the 
bar, preventing its advance, although there is poured into the sea by 
the river during the rainy season, an immense amount of sedimentary 
matter. This outer slope, if measured on the line of the proposed 
channel and between the 18-foot and 44-foot curves is about 1 in 
100, which is a steeper slope than that of any of the other large rivers 
along the coast of the Gulf of Mexico, except that of the South Pass 
of the Mississippi as it existed before the jetties were built. These 
conditions are very favorable for economical construction and main- 
tenance, since the combined action of the river and the sea, one 
behind and the other in front eroding the bar, greatly reduces the 
length of the works and the contents of the prism to be excavated by 
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the currents. The plans proposed contemplate parallel jetties extend- 
ing 4500 feet from the shore to about 24 feet depth in the gulf; the 
distance between the jetties to be 800 feet. The material in the 
permanent structure will be entirely of rock. As this harbor is to be 
used for a great interoceanic traffic, where the largest class of vessels 
will enter, a channel less in depth than that at New York or New 
Orleans should not be considered. 

As to the maintenance of these works it is believed that jetties, 
constructed on the plans adopted—based upon an examination made 
by the writer of the jetties at the mouth of the Maes, in Holland, 
where there is at times a much more severe exposure to waves than at 
any point on the Gulf of Mexico—will be able to withstand the waves 
from the northers, which blow with great force across the gulf from 
the Texas coast and are quite persistent during the winter. As the 
question of the existence of wind or littoral currents for maintenance 
of the channel and the erosion of the outer slope of the bar is such an 
important one it should be stated that there is a pronounced and con- 
stant sea-current with a velocity of from one to three miles per hour 
entering the Gulf of Mexico between the peninsula of Yucatan and 
the island of Cuba; this current hugs the shore line all the way along 
the concave shore of the main land, past the mouth of the Coatza- 
coalcos river, Vera Cruz, and ‘Tampico. 

An observation of the existing physical conditions justifies the be- 
lief that there will be a recession rather than an advance of the bar at 
Coatzacoalcos. ‘There is now upon this bar about 141% feet of water, 
and the depth is well maintained and has little variation. From sur- 
veys made by Captain Shufeldt, U. S. N. (1871), by the writer 
(1881), and by Mr. Ripley (1892), there is shown to have been no 
advance of this bar into the sea for twenty-one years past. ‘The sea 
and river forces have been in equilibrium, and the bar has decreased 
in width about 400 feet. Inside of the harbor it is intended to build 
a wharf, of creosoted timber and piles or of steel, 2000 feet long, par- 
allel to the shore. ‘The slope of the bank into deep water is so steep 
that this wharf need not be more than roo feet wide from the shore 
line into deep water. It is intended to equip this wharf with the 
necessary tracks, warehouses, and a complete hydraulic plant for hand- 
ling freight quickly and economically from the ship to the cars and 
vice versa 

On the Pacific the harbor works will consist mainly of a_break- 
water of broken stone coped with concrete blocks. Here the coast forms. 
a succession of beautiful curves, whose arcs range from two to eight 
miles in length. Between each pair of curves a rocky promontory ex- 
tends into the ocean. On the west of the curve at Salina Cruz, about 
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three miles in length, the promontory is over 200 feet high and con- 
sists of hard durable rock, made up of quartzite, syenite, and porphyry. 
East of this promontory is a flat area of sandy formation with an eleva- 
tion of about 15 feet above low water extending along the beach three 
miles to Ventosa. ‘The sand of this formation is a coarse sharp grit of ex- 
cellent quality for making concrete. ‘The bottom of the bay seéms to be 
of the same general character as the beach, no rock or clay having been 
found in the soundings. ‘The slope of the shore under water is quite 
steep and deep water is therefore near at hand. 

As the success of any improvement is largely dependent upon the 
action of the waves and currents it was gratifying to ascertain that the 
direction of the waves is almost normal, or at right angles, to the gen- 
eral direction of the coast, no matter from what direction the wind may 
blow, and that the current is always eastward along the shore. ‘There 
is a constant surf upon the beach of sufficient magnitude to swamp any 
small boat except during the prevalence of one of the strong northers 
of winter, when but little surf exists. It will be necessary, therefore, 
to form a protected and quiet harbor. All freight must now be put 
ashore by small lighters, resulting in delay and in expense which is often 
as great as the entire freight-rate of sailing vessels between San Fran- 
cisco and Liverpool around Cape Horn. ‘To hope that vessels would 
lie at a pier in such a sea would be idle, and the expectation that any 
ordinary pier would stand such wave exposure would meet with early 
disappointment in the loss of the pier, even should the waves permit 
its construction. 

It is estimated that the jetties and auxiliary works at Coatzacoalcos 
harbor will cost about $2,250,000, and the proposed terminal wharf 
and its equipment $360,000, the Salina Cruz breakwater $2,700,000, 
and the terminal piers and dredging $385,000, making a total for 
the harbors and terminals of $5,695,000 (gold). ‘The contract for 
railroad work terminated in September. What it will cost to make 
the necessary betterments for interoceanic business in the way of 
reducing grades, improving curves, widening cuts, proper ballasting, 
equipment, and other expenses, it is difficult to estimate. Probably 
$2,000,000 would be sufficient to begin a good interoceanic traffic, so 
that the total estimated cost after September for the harbors and rail- 
road, exclusive of interest during construction, would be about $8,- 
000,000 in round numbers. 

The commercial features give rise to questions that are of great 
moment and far-reaching. For fifteen years the writer has been chiefly 
interested, next to his engineering work, in the study of the relation of 
the American isthmus to interoceanic commerce. His investigation 
has been based upon the government statistics of commerce of the 
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United States, Great Britain, and other countries, reports of maritime 
and other exchanges, and the United States consular reports from every 
quarter, in order to learn what are the products and the imports of 
each country, and by which routes these are transported. Special study 
has been given to the development of the commerce of the Suez canal, 
which has revolutionized the commerce of the globe. All of this has 
been done in order to arrive at an estimate of the commerce which would 
fall to the Tehuantepec route when opened. 

A special investigation has been made at my request by an acknow]l- 
edged commercial expert—Mr. Thomas J. Vivian, in charge of trans- 
portation statistics of the United States census—who undertook the 
task of answering, in the shape of a report, nineteen far-reaching ques- 
tions. ‘The method and the scope of this inquiry and the valuable facts 
gathered, alone would make a magazine article of great interest. The 
inquiry embraced the whole world. Commercial movements are in 
such delicate equilibrium that a disturbance of any kind, an improve- 
ment of a route or the opening of a new one, may affect the entire com- 
merce and, with it, the industries of the world. Take the tea trade, 
for which the Suez canal and the transcontinental lines of the United 
States are contending. In 1884 49,964,482 pounds of tea reached 
the Atlantic coast of the United States from China via the Indian ocean, 
the Suez canal, the Mediterranean, and the Atlantic, while 18,256,764 
pounds came across the Pacific, via the transcontinental lines to the 
country east of the Missouri river. But the San Francisco route is 
gaining. In 1890 the amount of tea received via Suez had decreased 
to 43,000,000 pounds, although the total amount handled had increased 
enormously. At the same time the amount handled by rail had in- 
creased to 39,000,000 pounds. It is necessary, therefore, to study the 
increase, as well as the general movements on the various routes of the 
entire traffic of the world. 

The aggregate commerce of the five principal maritime nations—the 
United States, Great Britain, Germany, France, and Spain—increased 
20 per cent, in the last decade, the annual increase averaging 2 per 
cent. Probably this rate would be diminished by including the 
returns from all other nations. It is safe to estimate the annual 
increase of the commerce of the whole world during the present 
decade at 1,', per cent., at least, and this figure is used in the estimates 
which follow. From the sources mentioned tables have been compiled 
showing the number and registered tonnage of vessels engaged in trade 
between the ports of twelve countries and the ports of twenty distinct 
countries on the Pacific and Indian oceans in 1890. Other tables 
show the commerce on still other routes. Analyses have been made 
of the amount of freight constituting the transcontinental _ traffic 
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between the Pacific and points east of the Missouri river, with de- 
tails of the freight carried from seaboard to seaboard ; even the passen- 
ger traffic has been carefully investigated, that transported on certain 
routes in 1891 being compared with estimates of the percentage and 
number that would travel in 1896 via the Tehuantepec route, between 
Australia, Honolulu, China, and Japan to Europe, Pacific, Mexican 
and Central American ports to Europe, San Francisco to New York 
via Panama and vice versa, the westward movements, and other, 
though perhaps less important, travel between Cuba and China via 
New Orleans ; passengers via the Suez canal and local passengers from 
all points on the western coast of Central and South America to points 
east of the isthmus on the Gulf and Atlantic. ‘The time required for 
freight by various routes and the estimated time via Tehuantepec has 
been carefully investigated. 

As an illustration of the importance of this examination take the 
following summary as between the representative terminii of New 
York and San Francisco, in which is given the actual time consumed 
in days and the distance in statute miles, equating the ocean and rail 
distance by multiplying the latter by 3; although if the equation is 
made on the basis of the real comparative cost 5 rather than 3 should 
be used. 


Number of 
ROUTES. Javs. Miles. 


Cane Hom: (by sail) 140 15,420 
Via Straits Magellan (steam) .........0ecceeceeeces 60 13,090 
Via Transcontinental lines (fast freight) ............ 25 10,203 
Southern Pacitic to New Orleans (rail). New Orleans 

to New York (steamship, fast freight) ............. 14 9,386 


One of the most important reasons for opening the Tehuantepec 
route will be seen by comparing the time and distance of the all-rail 
routes with the time and distance of the half-rail and half-ocean routes 
by way of New Orleans. In these simple figures lie the main reasons 
why the Southern Pacitic and Morgan line route via New Orleans has 
been able to obtain from 75 to 90 per cent. of our entire transconti- 
nental traffic. Now, if the fact that this route is one-half water has 
given it such an immense advantage over the all-rail lines, may we not 
expect that, by carrying this principle further and uniting the two 
coasts by a practically all-water route on the shortest possible line, we 
may obtain some of the immense tratfic between the Atlantic and 
Pacific coasts and interior of the United States? May we not further 
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expect from the new and extraordinary facilities given to this country 
and particularly to the ports of the Gulf of Mexico we may develop an 
entirely new coastwise traffic between the southern and eastern coasts 
of the United States and Mexico and the Pacific ? 

Freight rates by all the various routes and of different classes of 
freight have been studied for the purpose of determining a reasonable 
charge for transportation via ‘Tehuantepec. ‘The highest and lowest 
freight-rates in 1891 on the eastern and western routes of the world 
for representative cargoes have been followed in great detail for the 
purpose of forming a reliable judgment. The varied questions of the 
present increase ot traffic on all the main routes between the various 
countries and for various products have been investigated and these 
results applied to the proposed route at Tehuantepec. The estimate 
of the commerce that will be handled by the National Railroad of 
‘Tehuantepec has been based upon (1) the annual increase of the 
world’s commerce, (2) the traffic of the season of 1890-91, and (3) 
the time fixed for opening up the route (1896). ‘The traffic figures 
are based on freight tonnage, the rates being on the basis of the weight 
of commodities and not the registered tonnage of vessels. Instead of 
quoting a meridian of longitude as the boundary of the *‘* attractive 
influence ’’ of the Tehuantepec route, the actual reports of shippers 
and recognized facts, and the trend of commerce, have been taken to 
show the extent of this intluence. It has been properly considered in 
the estimate that the saving in distance and time by the ‘Tehuantepec 
route means that by a shorter route a larger number of voyages per 
annum can be made and consequently greater return to the vessel- 
owners on their investments and, in addition to this saving, an in- 
crease of annual earning capacity of vessels. By the use of the shorter 
route there would be the saving in the wear and tear of craft by avoid- 
ing the stormy routes by Cape of Good Hope and Cape Horn, also 
smaller cost of insurance and a general diminution of running ex- 
penses. It has also been taken into consideration that sailing-vessels 
could use this route, while it is impracticable for them to use the Suez 
canal on account of the impossibility of navigating the Red sea, or to 
use the Panama route on account of unfavorable nautical conditions in 
both oceans. 

The writer contends that the great advantages—geographical, 
physical, nautical and commercial—ot the ‘Tehuantepec route over 
Cape of Good Hope, Suez canal, Cape Horn, Straits of Magellan, 
Panama, Nicaragua and the transcontinental lines would enable it to 
divert to itself and create a combined aggregate tonnage of great 
magnitude, and that this route can successfully compete with any of 
those above mentioned, including Nicaragua, which is considered 
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(erroneously in the opinion of the writer) to possess great special 
advantages. But the writer also knows that the Tehuantepec route 
must, in order to compete successfully, be fully equipped in exten- 
sive terminal and wharf facilities and be operated on the lowest possible 
grades permissible, with the easiest curvature, with a sufficient equipment 
of rolling-stock and in close connection with its own steamship line 
on the Pacific and the Atlantic, with harbors on both sides accessible 
to the largest ocean vessels under all conditions of weather. 

On the above basis a summary of the detailed estimate shows that 
there may be reasonably expected in 1896 a total through traffic of 
5,288,037 tons and that the gross receipts, with the addition of the 
passenger business and the local traffic on the isthmus from the adja- 
cent and already rapidly-developing country, would amount to over 
$10,000,000 (gold). 

The importance to the United States and to all other maritime 
nations to provide an interoceanic route, the approaches to which are 
favorable for sailing vessels, cannot be overestimated. Mr. Romero 
has given a brief comparison of nautical conditions at various points 
on the American isthmus which shows the impracticability of sailing 
vessels using the more southern routes on account of persistent calms 
and unfavorable winds in both oceans, and the entire practicability at 
‘Tehuantepec, on account of favorable winds. ‘The world’s tonnage 
that will be affected by an interoceanic route is larger in sail than in 
steam. In the fiscal year 1892-93 the fleet employed in trade be- , 
tween European and United States Atlantic ports and between Austra- 
lasia and the Pacific coast was made up as follows : 


Steam. Sail. 
Equal to cargo tonmage..< 3,250,000 6,400,000 


In conclusion it should be stated that, by the wisdom and _far- 
seeing policy and the persistent efforts of the president of the Mexican 
republic, not only the railroad, but the harbors, terminal facilities, 
and sufficient equipment, and all that is above outlined will be pro- 
vided within the next three years. ‘The opening of this interoceanic 
route for the benefit not only of Mexico but of the world is one of 
President Diaz’s cherished objects. ‘The question now is into whose 
hands will this important route fall for operation and control. Shall 
it pass to Europeans or to citizens of the United States? ‘The coun- 
try the citizens of which shall operate it will have for the next cen- 
tury a commercial advantage that cannot be overestimated. By whom- 
soever operated, this route is certain to effect a revolution more far- 
reaching and more important to the commerce and industry of the 
world than that which followed the construction of the Suez canal. 
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DOMESTIC ELECTRIC LIGHTING PLANTS. 
By Nelson IV. Perry, BE. M. 


OME one has said that civilization is a device of the devil for 
increasing our wants instead of satisfying them. Certain it is 
that the luxuries of yesterday are the necessities of to-day, and 

nowhere has this been made more manifest than in the conveniences 
that have been provided by the advances in electrical science during the 
past two decades. — But if the advance in science has done naught but 
to stimulate our desires, it has fallen far short of its province ; nor will 
our experience bear out such a statement. There is an old saying 
that there is an innate tendency in the human makeup to revert back 
to the savage state ; but who that has once availed himself of the facil- 
ities of the telegraph and the telephone, by which distances are annihi- 
lated would now magnify those distances by the methods of long ago ? 
Who that has enjoved the humane and rapid methods of urban electric 
transit would willingly return to the plodding car horse or mule? Who 
that has accustomed himself to the brilliant and healthful illumination 
by the electric arc and incandescent filament would exchange them 
for the tallow dip or the rushlight of our fathers? All these things 
have now become a part—a necessary part of our metropolitan civili- 
zation. And yet even more. ‘The telegraph and the telephone have 
jong since overstepped all mural bounds and the electric railroad is 
fast invading the precincts of the turnpike, the county road, and even 
the territory of the steam locomotive. ‘The electric light, however, 
has thus far, in this country, remained only for those living in com- 
munities of sufficient size to make the distribution of electric current 
in large quantities profitable to companies organized for the purpose. 
To many of these, too, the electric current, on account of its greater 
cost than gas, still remains a luxury; but with those of means, espe- 
cially the business man, it has already taken its place among the 
necessities of the times to such an extent that no business building is 
now considered modern in its equipment that is not supplied through- 
out with the electric light. 

Whatever may be said of the conservatism of England and of Ger- 
many that has prevented them from ranking with the United States in 
the adoption of modern innovations, those two countries have far out- 
stripped us in the solution of the problem of cheap domestic electric 
lighting, and we must learn of them, as at Gamaliel’s feet, the lessons 
they have already learned and have proved so well. 

It is from these two countries that we have learned what at first 
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appears so anomalous, viz.: that more light can be obtained by using 
gas in a gas engine driving a dynamo than can be obtained by burning 
that same gas direct in the best gas burner. ‘There are few who will 
accept this statement without corroborative proof, and it is the pur- 
pose of this article to supply that proof by figures taken from actual 
practice within the experience of the author. It may be well, how- 
ever, to introduce such demonstration by indicating how, on theoret- 
ical grounds, such a showing is well within the bounds of possibility, 
and then to follow it up by showing how well the actual results con- 
form to those we are led to expect from mere theory. 

Prof. ‘Tyndall gives the average luminous radiations from a gas flame 
as only +37; per cent. of the total radiations. The production of 
light by burning gas is therefore one of the most uneconomical trans- 
formations of energy that man is accustomed to employ. 

The incandescent electric lamp, however, has a much greater light 
efficiency than the gas flame. <A 3.5 watt lamp, viz., one consuming 
3.5 Watts per candle power has a light efficiency of 6 per cent. or 
18.8 times that of the gas flame. The gas engine not infrequently has 
a thermal efficiency of 20 per cent., and a mechanical efficiency of 85 
per cent.; the dynamo efficiency may be taken at 95 per cent. and the 
light efficiency of the incandescent lamp being as above equal to 6 
per cent. we will have a final efficiency after these several transforma- 
tions of 20% 854 95¢* 64 = of 14. 

But in practice there are some other losses than those taken account 
of above. ‘The dynamo is usually belted to the engine, involving a 
loss approximating to per cent. ‘There is also a loss in transmission of 
the current from the dynamo to the lamps. For present purposes this 
may be placed at 5 per cent. Assuming an efficiency of our dynamo 
of 95 per cent. we may call the combined efficiency of dynamo and 
belt and electrical transmission 80 per cent. ‘The efficiency of the 
various transformations from the gas to the electric light becomes 
therefore 20% x 80% « 85% 6% = fy", per cent. as against ;°, per 
cent. for gas direct or a ratio of 2.57 to1. ‘This is to say that for 
every candle power produced in consuming gas in a burner direct there 
can be produced through the intermediary of the gas engine, dynamo 
and incandescent lamp 2.57 candle power from the same gas. 

As indicating the extent to which gas engines are used abroad, Mr. 
F. H. Mason, the United States consul to Germany, in a report to our 
government last spring stated that at that time the number of gas mo- 
tors in use in Germany in all the smaller forms of manufacture where 
the motive power required did not exceed 75 to 150 horse-power, 
amounted to 18,000, aggregating 60,000 horse-power ; and estimates 
that through the cheapening of gas the rapid extension of electric 
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lighting and other applications of electricity the use of gas engines 
has been very largely increased since then. In evidence of this, he 
states that the two principal makers of gas engines in Germany have 
alone made and delivered during the past two years 1950 such motors, 
and estimates that the number in actual service in Germany cannot 
now be far short of 24,000 to 25,000. 

An English estimate places the total number of gas engines in use 
in England at about 40,000, of which, according to Mr. Dowson, 
about 12! per cent. are employed for electric generation. ‘There are 
no figures at hand for the number of gas engines in use in this country, 
but while it is undoubtedly much less than in either Germany or [ing- 
land, it is still quite large, though the percentage used to drive electri- 
cal machinery is as yet quite insignificant. ‘The extent to which they 
are used both here and abroad is sufficient however to show that they 
have passed the experimental stages, and have already become impor- 
tant factors in all questions in which prime movers are concerned. 

Thus far we have arrived at the economy of the gas engine from 
theoretical deductions. ‘That conclusions thus reached will not be 
satisfactory | am well aware, and my paper would be incomplete were 
not well authenticated data brought to substantiate these claims. 

Leaving out of consideration data of actual working abroad, for the 
reason that some of the conditions there and here are so different as to 
render them of little value for purposes of comparison, we come to the 
somewhat limited practice in this country. In the first place, the 
makers of gas engines here will guarantee the production of an actual 
horse-power for 1 hour by the consumption of from 17 to 20 cubic feet 
of gas, or a pint of gasoline. ‘This is somewhat better than is usually 
guaranteed by European makers, but such figures must be considered 
always as mere approximations, and as somewhat indefinite unless the 
quality of the gas or gasoline be also specified. In general whatever 
is said here in regard to gas engines applies equally to gasoline engines, 
with the reservation that gasoline is somewhat more economical fuel 
than gas. 

As showing the reasonableness of the figures claimed by the gas 
engine manufacturers, and also of those used in this paper in the calcu- 
lations presented, | append the results of a very careful series of tests 
made by Messrs. W. F. Hunt and W. J. Andrews, of Cornell Uni- 
versity. 

Engine No. 1 was a 12 horse-power nominal, and engine No. 2 a 
6 horse-power nominal with dimensions as follows : 


No. I. No. 2. 
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10 120 15.35 12.9 20, } ) 06 6 0.3 
2. 3.305 | 14 22. | 2 0.33 
1 10.12 21.416 | I 22 79 0.32 
6| 303 1.09 
71307 5. | ) | 4.35 0.36 
304 NO. 18.525 | 22.05 O04 0.34 


The last three columns [ have calculated myself from the data 
given by Hunt and Andrews assuming the cost of gas used to be $1.50 
per tooo cubic feet. 

it will be seen from this table that the cost per lamp-hour (one 16 
candle-power lamp for one hour) reaches a minimum of 
in both engines when fully loaded, and ,'4, and ,°,°, of a cent respec- 
tively for numbers 1 and 2 when running under light load. On the 
other hand, on the assumption that it requires 5 cubic feet of gas to 
produce the same amount of light for the same time, the cost would 
be of a cent. 


of a cent 


It also becomes apparent that if the gas engine can be relied upon 
to do its work properly with the attendance that can be given it 
by ordinary domestic help, it furnishes a happy solution of the ues- 
tion of cheap electric lighting not only for city residences but also for 
suburban and country homes. ‘lo settle this latter question, the 
writer has corresponded with a large number of owners of private 
lighting plants operated by gas and gasoline engines, as to their ex- 
perience with them. Nearly all of the replies received were of a favor- 
able nature as far as they went, but there are few who have ever kept a 
sufficiently close tally upon the operation of their plants to enable 
them to give specific information in regard to the economies attained. 

Their letters received are, however, instructive, and of sufficient in- 
terest to warrant their reproduction in part here. 

Messrs. Wm. S. Sons & Co., Dry Goods Commission Merchants, 
Philadelphia, Pa., write that they have a 6 horse-power gas engine op- 
erating a w. (314 horse-power) dynamo, which they introduced 
‘¢ simply for comfort and convenience ’’ and that the ‘* cost of running 
and repairs has not been considered by them.”’ 
the following data in response to my inquiries. 
plant varies from 12 hours to nothing. 


However, they give 
The daily use of the 
‘The average number of lamps 
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at one time is given as 25, and the average use per day as about 4 
hours. Their gas bills for engine show a consumption of 150,400 cu- 
bic feet of gas in 299 working days or an average of 503 cubic feet 
laily. Gas costs $1 per tooo cubic feet, making the cost 50 3/10 
cents per day, or a little over ', cent per lamp per hour. 

The plant has been in operation nearly four years and originally 
cost complete $t4oo. ‘The lamps are steady and entirely satisfactory. 
Engine attended to by porter in store. Cost for repairs stated to be 
not over $20 per annum, including lamp renewals. 

Messrs. W. Bros.. Manufacturers of Pianos, New York city, reply 

they have a 15 horse-power gas engine, operating a dynamo of 
to 13 horse-power. The maximum number of lamps wired is 
aximum number ever used at one time is 140, and these 


y trom 2 to 6 hours per day. They write that ‘* We used gas for 


hting before we had the electric plant. The electric plant is a great 
deal the cheaper." ‘This plant has been in operation nearly three 
years, and they state that it has cost them scarcely anything for repairs. 
the lights are very steady when the engine is working nearly up to 
full load, but show some unsteadiness when the load is light. The 
engine cost about $1700 and the electric plant, put in complete, cost 
$1650 
Messrs. B. Bros., Bronze Statuary and Founders, Philadelphia, 
write that in 1891 they put in a 9 horse-power gas engine at a cost of 
© and a go-light dynamo at a cost of $380, including all wiring, 4 
and 25 incandescent lamps, ** We have at the present time,’’ they 
v. **4 are lamps and about 25 incandescent lamps in when lit up, 
and generally use them from 4.30 to 6.30 Pp. M.: and for the last three 
weeks have been using 2 arc and 15 incandescent lamps from 6 to 9 
p. M. After starting up we do not have to give engine or dynamo any 
attention whatever until stopping time. ‘The engine uses about 14 of 
a gallon—a little under—of gasoline of 75° per horse-power per hour, at 
g cents per gallon, which makes pretty cheap lighting. ‘The lights are 
slightly unsteady at each discharge of the engine, which can be over- 
come, however, by using a fiy-wheel on the engine. We do not find 
this unsteadiness in the least annoying, as we can read and write very 
well with it. We also do our very fine molding with it, which was 
very trying under the old way of using gas light, and our men would 
not go back to gas. . . The engine after it is oiled and started up does 
not require any attention. Neither the engine or dynamo have cost 
is anything for repairs from the time of placing them in our works. 
We think that it is the best and cheapest lighting that can be had. The 
only objection is the first great cost for installing the plant in a house 
Anybody, once shown how to start the engine, can run it.”’ 


ag 
x 


DOMESTIC ELECTRIC LIGHTING PLANTS. 2 


Mr. Jos. I. K., Importer and Commission Merchant, Philadelphia, 
is employing a gas engine to run his elevator and about 25 incandes- 
cent lamps. He writes that his plant has been in operation for nearly 
six years. His light, he says, is cheaper and better than gas, and the 
repairs to the entire plant have averaged less than $20 per annum. 
In conclusion, he says *‘ my experience in the matter in connection 
with which I forward the above replies has been perfectly satisfactory 
in every way.”’ 

‘The above are fair samples of many answers received : but, as before 
stated, they are more general than specific. In order that | might 
have more accurate data at hand, I have personally examined and 
tested a number of lighting plants, one ot which I will deseribe briefly 
as typical of one of the two systems of lighting now in vogue with gas 
engines as prime motors. ‘This is the private plant at the residence of 
Mr. G. Morosini, at Riverdale, on the Hudson. 

This plant is noteworthy as being probably the largest and most 
complete private lighting plant of the kind in the country. — It consists 
of two White & Middleton gasoline engines belted each to a 10 horse- 
power Perret generator. These latter are connected with a switch- 
board which is also double, so that either dynamo may be separately 
connected with the house circuits or with the storage battery: or they 
may be connected together in parallel with either the house cireuits 
or the battery. ‘The storage battery consists of two series of Con- 
solidated Electric Storage Battery cells, each of 60 cells. which when 
connected in parallel, have a normal discharge rate of jo amperes. ‘This 
plant is installed in a small brick building some distance from the house. 
Except on special occasions when the full capacity of the plant is re- 
quired, the lighting is done entirely from the storage battery: but on 
these special occasions both the battery and the dynamo are put into 
service. In charging the battery but one dynamo is used, and this is 
run so as to give a current of 73 amperes at trom 125 to 150 volts. 
The charging of the battery occupies two or three hours per day, dur- 
ing which time only is the machinery usually in operation. 

When the dynamo is charging the batteries at the rate of 63 am- 
peres and 145 volts the engine consumes 4 gallons of gasoline per 
hour. Estimating the cost of gasoline when bought by the barrel at 
8% cents per gallon makes the engine and dynamo cost for this service 
equal 36 cents per hour. Let us assume for the sake of a margin, 
however, that the oil costs 10 cents per gallon, the cost per hour tor 
fuel in charging the storage battery will be 40 cents. 63 amperes at 
145 volts=9135 watts=12.2 horse power, cost 40 cents= 3.28 cents 
per horse power per hour. If this current were delivered directly to 
the lamps through the mains, allowing to per cent. loss in transmis- 
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sion there would be an effective E. M. F. at the lamp terminals of 
145 14.5=130.5 volts. If the lamps be r1ro volt lamps and their 
resistance 220 ohms, they will each take 434=.59 amperes of current, 
say 0.6 amperes. If each lamp takes 0.6 amperes and there are 59 
amperes available, the 4 gallons of oil will supply ?%=93 lamps at 
a cost of 40 cents, or at the rate of 440.43 cents per lamp per hour. 
This corresponds very closely with the figures arrived at from theoreti- 
cal considerations. — But the current from this plant is not usually used 
in the lamps direct, but for charging the storage battery. By this lat- 
ter recourse much better service is obtained in that the current is avail- 
able at all times independent of the engine, and the lights are abso- 
lutely steady. ‘These greater conveniences are obtained, however, at a 
much greater cost both in original outlay and in running expenses. As 
to original outlay for plant about too per cent. must be added for 
storage battery and in operating expenses about 20 per cent. Allow- 
ing tor the latter, the figures for operating cost must be increased from 
0.43 cent per lamp hour to about 10.54 cents. Mr. Morosini also 
employs an electrician to attend to his plant who devotes about 
3 hours per day to this service, the cost of which must also be charged 
against the lamps. ‘This additional charge, as well as those for interest 
on the investment, depreciation, etc., will be practically constant 
whether many or few lamps are burning for a greater or less length of 
time. It will of course be much less with a large number of lamps 
than with a few and less in winter because of the greater number of 
lamp hours than in summer. As a matter of fact Mr. Morosini’s resi- 
dence is wired for 400 lamps and the consumption of current averages 
in summer 200 ampere hours and in winter about 400 ampere hours 
per night—respectively equivalent to about 400 and 800 lamp hours, 
which means an additional charge on account of attendance of about 
14 and‘!y cents per lamp per hour. ‘This will bring the cost of lights 
up to rt cent an hour in summer and 34 cents per hour in winter. 
Comparing this with the cost of electric lighting as furnished from 
the central station we find it is about the same in summer and a little 
cheaper in winter, the charges for central station service being univer- 
sally 1 cent per lamp hour. With gas at $1.50 per 1000 cubic feet, 


assuming 5 cubic feet of gas to give an equivalent to 16 candles, the 


cost would be 3, cent per lamp hour or the same as the electric light 
costs Mr. Morisini in winter time under the above assumptions. On 
the other hand, another gas plant, using gas without the storage bat- 
tery, supplied 56 lamps (which was about half load for the engine) 
with a consumption of 160 cubic feet of gas or at a cost of ;,°, cent 
per lamp per hour. ‘These lamps, operated at about 115 volts press- 
ure, considerably exceeded their rated power of 16 candles each. 
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The noise of the gas engine is its vreatest objection for domestic 
uses, but this has been greatly reduced by connecting the exhaust pipe 
with underground or otherwise muffled chambers. 

If storage batteries be used, the generating plant may be materially 
reduced in size. Undoubtedly one third of the power required for 
direct lighting would be sufficient under these circumstances on ac- 
count of the short hours of service required in private residences. As 
a further offset to the additional expense of the storage battery the en- 
gines may, when working, operate at their maximum load, and therefore 
under far more economical conditions than usually met with when they 
supply current direct to the lamps. Prof. Kennedy is responsible tor the 
statement that the consumption of gas per horse power in a gas engine at 
half load is 4o per cent. more than that required at full load. © Assum- 
ing this to be true the loss of 20 per cent. which we have allowed in 
the storage battery is considerably more than counterbalanced by the 
increased efficiency of the engine. 

‘The storage battery more than doubles the cost of installation ex- 
cept in very small plants where the increase is slightly less than roo 
per cent. [or this reason many will prefer the plant without the stor- 
age battery. ‘They will, however, have to put up with the inconven- 
ience of running the engine as long as the light is required at night and 
doing without light from this time until the engine is started up again. 
In many cases this will not prove an inconvenience. 

One of the greatest drawbacks to the more general introduction of 
lighting plants such as here advocated has been the absence of any one 
who would guarantee the performance of the plantas a whole. Here- 
tofore one company has put in the engine, another the dynamo and a 
third the storage battery, etc. ‘The investor has therefore been com- 
pelled to assume the risk and responsibility which has in some cases 
proved irksome. ‘The average investor. too, seldom has the time to 
investigate the merits of the various parts that go to make up the 
plant and still less often is he qualified to discriminate between what is 
bad and what is really good. What is required is a firm or company 
that will assume all these obligations, that will contract to erect a plant 
complete for a certain price on a guarantee of performance without the 
fulfillment of which they will hold the investor safe, and without ex- 
pense for the experiment. ‘There would seem to be an immense field 
for the proper parties in this direction. The only astonishing thing 
about it being that it has remained so long unoccupied. 
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EDITORIAL 


Municipal Engineering and Politics. 

ONE of the most notable specimens of 
engineering construction ever carried out 
in the United States by the funds of a 
municipality, is that described and illus- 
trated in the interesting article contributed 
to the present number of this Magazine by 
Mr. Frank E. Snyder, C. E. The great 
dam at Austin is exceptional in American 
engineering on three distinct lines. It is 
perhaps the first attemptof a municipality 
to engage in the business of power supply 
to shops and factories, and, as such, it is 
extremely interesting as an initial experi- 
ment in a new line of municipal ownership. 
It is interesting also as an engineering 
work fer se. It is further of interest as a 
specimen of municipal engineering con- 
struction which has escaped serious de- 
fects usually forced upon municipal con- 
tract work through concessions to political 
rings or to incompetent officials whose 
offices are due to political influence, and 
who, while they may be adepts in politics 
know very little or nothing of engineering 
problems. 

Considered as an experiment in munici- 
pal ownership, there will be, of course, 
two entirely opposite views as to the wis- 
dom of such undertakings on the part of 
city governments. By some it will be 
deemed directly in the line of human pro- 
gress—a step toward the parental govern- 
ment which many are urging as a great 
scheme for ameliorating special ills now 
burdening society. On the other hand, 
there is a school of able thinkers who be- 
lieve these ills to be temporary—the nom- 
inal result of a transition stage, and that 
they will disappear when the framework of 
society has adjusted itself to new condi- 
tions; just as the walls of a building cease 
to crack after the foundations have settled 
toarigid basis. These economists believe 
that parental government would simply 
entail greater evils than those now exist- 


ing which all would gladly join in removing 
could the unmistakable way for their re- 
moval be clearly pointed out. 

Progress in municipal engineering has 
been obstructed in two ways. The first is, 
that engineers who have much to do with 
city contracts are, as a rule, compelled also 
to be political wire-pullers ; or, if not that, 
to get a pull with the wire-pullers by di- 
viding profits with the latter in order to 
obtain the contracts. Few men have ever 
succeeded in combining two callings and 
taking front rank in either. It is hard to 
conceive of anything more opposed to the 
thorough, consecutive, calm consideration 
of engineering problems necessary to their 
successful solution, than a political scram- 
ble, or anything more obstructive to good 
engineering work than the concessions to 
political hucksters that contractors are 
obliged to make in the execution of im- 
portant city work, such as the enforced 
employment of incompetent assistants, or 
the purchase of inferior materials from 
men who are in the ring and who will prove 
obstructive unless their demands are met, 
with all the other “ ways that are dark” 
of the modern city politician. 

The fact is, that too many things needed 
for the supply of the necessities of urban 
life are now controlled by gangs of po- 
litical robbers ; yet they would be rejoiced 
to get more. Municipal ownership of gas 
works, of street railways, of rapid transit 
lines, of electric lighting plants, simply 
means more opportunities, more places for 
ward heelers; in a word, more robbery 
from the public purse. There cannot be 
too much municipal ownership to suit 
rings. The fatness of street cleaning con- 
tracts, of jobs in paving streets, of care of 
public buildings and property, of docks 
and parks, of police and fire departments 
have not and cannot satisfy a greed which 
is insatiable ; and if the control of fuel and 
food supply, and all the other necessaries 
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of life were offered to this political Moloch 
of modern municipal rule, its cavernous 
mouth would open like an alligator’s to 


gulp itin. In the light which has lately 
been shed upon the true inwardness of 
municipal rule, it is difficult to conceive 
how any man, educated, intelligent and 
sane, can, with a good conscience advo- 
cate any extension of municipal owner- 
ship. The history of public works in 
American cities is blotted all along the 
line with fraud, blackmail and other forms 
of extortion. It is only a short time since 
a large contract for constructing a street 
railway was abandoned in the city of New 
York bya firm in Philadelphia, after much 
work had been done upon it. The reason 
assigned by the Philadelphia firm was that 
the New York city officials so obstructed 
the progress of the work (one of their 
favorite contractors having been underbid 
in the letting of the contract) that there 
was no possibility of finishing the work in 
the time specified ; and the Philadelphia 
firm preferred to lose the large sum they 
had already expended, rather than make 
any further attempts to struggle against 
the obstacles constantly so interposed, and 
thus to risk further losses. Whether this 
statement could have been substantiated by 
evidence or not, no one who knows how 
things have been managed in New York 
for many years would consider it at all 
improbable. 

The extension of municipal ownership 
will increase the burdens of any city that 
indulges in such folly. Affairs may run 
smoothly enough for a time, but when the 
harvest gets ripe the rings will surely 
reap it. 


Architectural Criticism, 


ARCHITECTURAL criticism must be 
good or bad. Some very bad examples 
have lately been referred to in these 
pages, and further examples, as must 
necessarily come to light from time to 
time, will be commented upon in due 
course. That most of what passes as archi- 
tectural criticism is bad doubtless no 
architect will hesitate to affirm. And in 
this the architects are generally right. 
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Mere wordiness is no proof of critical 
ability, and it would seem to be the first 
requisite of every writer on architecture 
that he first equip himself with at least an 
elementary knowledge of what architec- 
ture is and how it is practiced, and learn 
the position of architects towards their 
art. Just criticism is almost impossible 
unless a writer will limit himself to certain 
phases of the art with which he can make 
himself familiar. The manifold conditions 
under which architecture is now practised 
throughout the civilized world render it 
almost impossible to judge buildings by 
referring them to some ideal standard that 
can never be reached in actual practice. 
The critic is not the only one who suffers 
from this, for it isthe most vexatious thing 
the architect himself has toconsider. Un- 
less, therefore, the critic can bring himself 
to a modern atmosphere and learn to 
know and to realize the limiting conditions 
under which all architects are forced to 
work, it would be better that he never 
opened his mouth at all, be his language 
ever so refined. The question of language 
has really a great deal to do with it, since 
very many people imagine that skill in 
setting forth signs of ideas—that is to say, 
words—is the foundation on which the 
critic rests. This is generally the fact, but 
it is utterly wrong. It’s much easier to 
take buildings to pieces than to design and 
construct them, and it is this which gives 
the critic his hold upon the popular fancy 
and makes his essays attractive to the 
average magazine editor. Of the reams of 
architectural articles that have been pub- 
lished in the last five years there has not 
been one, if our memory serves us aright, 
that deals with the actual conditions of 
modern architecture. Professor A. D. F. 
Hamlin did, it is true, write most lucidly 
and sympathetically on this very point in 
theArchitectural Recordsome years ago, but 
his articles reached a professional audience 
rather than a popular one. But with this 
exception we have had nothing but com- 
ments, ravings, praises, condemnations,— 
varying according to the temperament of 
the writer and his sympathy with the sub- 
ject he is attempting toelucidate. And as 
it is easy to praise, if one be a faddist, or 
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to condemn, if one be a censurist, most of 
the architectural writings in the popular 
press have been of either of these descrip- 
tions. 

Architectural writers may be severe in 
treating of architects, but it would be an 
even wager that architects could excel 
them if they would take the opportunity 
to speak aloud the impressions they keep 
to themselves. Each architect is the best 
architect in the world. If he is not better 
thanthe next fellow he has little excuse 
for practising his profession. And unless 
he has a full appreciation of the strong 
points in his work he cannot expect others 
to have it. But what architect who has 
taken part in a competition for a building, 
unless he isa very young man who goes into 
it more for the reputation it may bring 
him, is ever satisfied with the result if he 
is not successful? The most he will do 
is to admit that his design would have 
been as good as the accepted one. And 
then he will imagine all sorts of impos- 
sible reasons why the other should have 
been taken and he left. What architect 
ever visited an architectural exhibition 
who did not know that his designs, which 
he cannot see anywhere, were infinitely 
better than 99 per cent. of those hung? 
So it goes. And if these gentlemen were 
to take the trouble to write down their 
deliberate judgment of their brothers in 
architecture, the poor critic, with all the 
dictionaries in the world, would make a 
very slight showing. Wholesale condem- 
nation of the critic is, therefore, as unwise 
as the latter’s wholesale condemnation of 
architects. Both sin alike in their own 
way. Each is alive to the mote inthe 
other’s eye, while blind to the beam in his 
own. Yet should the architect, who is so 
ready to condemn brother architects, find 
fault with the critic for doing exactly the 
same thing he does, especially when he 
does it in a milder manner and with a 
greater assumption of justice ? The archi- 
tect’s ideal of criticism is not sharp words 
but gentle praises. He knows the evil of 
indiscriminate praise and does not look 
for it, but when he has put weeks of 
thought into a work, done his very best 
and striven to surpass himself and his con- 
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temporaries, he cannot see why a man (or 
woman) who knows nothing of the mental 
state he has been in should condemn him 
off-hand. The position has some reason 
in it, but it is not wholly reasonable. So 
much of what passes as architectural criti- 
cism is so light and unimportant that the 
wisest course is to consider the source and 
disregard it. B. F. 


The Hudson River Bridge. 


SINCEthe report of the board of experts to 
the War Department was issued some time 
ago, expressions of opinion on the report 
have been advanced from almost every en- 
gineering authority; and these opinions, 
while recognizing the spirit of fairness and 
conservatism of the board in making its 
estimates and drawing its conclusions, are 
for the most part in dissent. 

As in every similar large project, there 
are two main questions to be considered— 
the engineering feasibility and the com- 
mercial profit. Further, ideals of safety 
and efficiency must always be modified by 
considerations of expediency, so that no 
structure is quite up to the mark aimed at 
by the engineer and is necessarily a sort of 
compromise. 

The board holds—and its dictum is sup- 
ported by the whole consensus of the pro- 
fession—that either a suspension or a 
cantilever bridge could be built and would 
be a safe and serviceable structure, with a 
clear span of either 2000, 3100 or 3200 feet 
—the first being the agreed minimum, since 
although a center pier might be permissi- 
ble so far as navigability of the river is 
concerned, it would be almost out of the 
question on account of the immense depth 
and unknown cost of caisson work through 
water, silt and sand. Speaking broadly, 
there are four possible alternatives, since 
the prohibition of false work excludes all 
other systems but the suspension and the 
cantilever. These are: (1) the 2000-span 
cantilever, (2) the 2000-span suspension, 
(3) the 3100 or 3200 cantilever, and (4) a 
suspension bridge of equivalent span. The 
board inclines to favor the modified com- 
bination system of a suspension bridge 
with a heavy stiffening truss to meet the 
requirements of a six-track full-speed rail- 
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way traffic. Railroad men almost unani- 
mously prefer the cantilever because of its 
rigidity, as against the light suspension 
system; but the board’s favored design 
would satisfy them. 

As to costs, the board prudently de- 
clined to commit itself, making estimates 
only by way of comparison between differ- 
ent systems, assuming certain bases of 
duty and cost of material—where these are 
comparable. Even here the board’s figures 
have been criticised adversely, it being 
shown that the estimates of 4% cents per 
pound for steel work and 8 cents per pound 
for wire work were both in excess of what 
responsible constructing companies were 
ready to bid. 

The New York and New Jersey Bridge 
Company itself favors the shorter distance 
(2000 feet) cantilever, as better adapted to 
heavy railway traffic and quicker to be con- 
structed. Comparison is mainly between 
this and the long-span suspension designs. 

The costs, so far as the bridge construc- 
tion alone is involved, range from some- 
where in the twenties to the thirties of 
millions of dollars, and various minor 
deviations in the plans bring out a series 
of estimates hardly worth citing, for, to 
speak plainly, they are mere guesses for 
the most part upon unknown data and un- 
precedented conditions. It iscomparatively 
plain sailing tocompute weights, stresses 
and sections for either form of bridge, and 
to get bids for construction of the super- 
structure which will bring the actual cost 
within definite limits; but as to the caisson 
work and pier building under adverse con- 
ditions so far beyond all previous experi- 
ence, all figuring is uncertain. 

However, these are not the matters we 
wish to emphasize here. Granting that a 
“safe and serviceable ” bridge can be built 
across the Hudson at New York—as weall 
do, and as weall know must be built some- 
time, unless the tunnel schemes turnout 
more promising than at present —the great 
questions forthe public are: Will sucha 
bridge pay? Is it wanted so much now 
that the investment is warranted ? 

“Well, and what business is it of the 
public whether the enterprise is financially 
successful or not?” it might be in turn 


asked, “provided the bridge company 
takes its own risk and fulfills its charter 
requirements?” It does not do to “jump 
on” private enterprise, however daring ; 
for if such a spirit had always prevailed 
we should have had norailroads, no steam- 
ships, no telegraphs—hardly any of the 
achievements of modern enterprise. And 
now that countless millions, of capital are 
ready at hand to back any project that 
promises good returns, the facilities are 
vastly enlarged and the engineering pos- 
sibilities almost boundless, so that the carv- 
ing of Mount Athos, the ultimate com- 
pletion of the Panama canal, the French 
Atlantic-Mediterranean canal, and a host 
of ancientand modern projects are well 
withinthe limits of engineering practica- 
bility and financial support. But in this 
case the public has a decided interest. 
The company starts with a creditable in- 
dependence and fair dealing, but it will 
want to market its shares and bonds. It 
will come in conflict with other transpor- 
tation interests. It will inevitably collide 
with private ownership of real estate. All 
these are not finally deterrent if the enter- 
prise is shown in advance to promise profit. 
But who can say? 

We honestly believe that the total cost 
of the proposed Hudson river bridge be- 
tween New York city and New Jersey at 
somewhere between 55th to 65th streets, 
New York, will not be the $22,000,000 of 
the bottom estimate, but something like 
$100,000,000, with an indefinite margin 
that no one can foresee, by the time that 
the piers are put in, the bridge is built, 
the terminal property condemned and ac- 
quired, and the whole machinery in work- 
ing order. In the end it will be found that 
the real estate problem will be the domi- 
nant one. Experience in all similar cases 
—and notably in that of the Brooklyn 
bridge—shows that the mere engineering 
and construction costs are only a fraction 
of the final total. If the New York and 
New Jersey Bridge Company have fairly 
computed all these outside but preponder- 
ant costs, and are satisfied that their esti- 
mated income will cover interest charges 
let them go ahead—and success be with 
them ! 
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Mine Titles. 

IN his very clear review of the history 
and effects of the United States mining 
law, printed elsewhere in this issue, Mr. 
Wynkoop draws attention to the underly- 
ing principles which should regulate own- 
ership of mineral-bearing ground, That 
these principles are generally recognized is 
sufficiently shown by the almost unanimous 
tone and tendency of the laws in all coun- 
tries which have mining laws at all. Put- 
ting the matter in somewhat different 
shape from that worked out in Mr, Wyn- 
koop’s able discussion, it may be said that 
there are three several interests at stake. 

First in importance comes that of the 
commonwealth, which requires that natural 
resources should be availed of to the fullest 
economic extent, and that no one should be 
allowed to monopolize such resources and 
let them lie stagnant because of inability or 
unwillingness to develop them, or to 
hold them dormant for speculative pur- 
poses. To this end most countries rich in 
mineral resources jealously maintain their 
fee to the mineral ground, whether they 
are ruled in one way or another, as under 


monarchies, as republics, or as colonies in- 


stituting their own laws. In this respect 
the United States law is more liberal than 
that of any othercountry. The condition 
required for maintenance of title to un- 
patented claims is that at least $100 worth 
of labor must be done yearly on each loca- 
tion, and this has been construed so as to 
permit concentration of work upon one of 
a group of claims, to apply to improve- 
ments (such as buildings and roads) not 
strictly mining work, and recently even 
this very moderate requirement of annual 
assessment work was suspended for one 
year by act of congress. But however strict 
or lax the laws of the different mining coun- 
tries may be, the same principle of occupa- 
tion and use is recognized, The liberality 
of the United States mining law may be 
ascribed to the intent of its framers to 
stimulate prospecting and the finding of 
mineral, as well as to develop and utilize it 
when found. If, however, the small amount 
of assessment work is not performed, the 
claim is open to relocation, 

It is regarding the second interest—that 
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of the holder—that the practical difficulty 
in formulating equitable laws comes in. 
As a matter of fact and record, there is 
hardly a mine of any importance held un- 
der the United States law that has not 
been through the courts or is not still sub- 
ject to litigation. This litigation is not only 
extremely costly, involving theemployment 
of high-priced lawyers and expert wit- 
nesses, but it is tedious and wholly uncer- 
tain. Acase may take years in settlement, 
passing from district courts finally up to 
the U, S. supreme court, with frequent re- 
versals and with the chance (which has 
sometimes proved a reality) of the supreme 
court reversing itself. The remedy is plain, 
If the extra-lateral right—that of the 
owner of an “apex” to follow his lode 
(or other form of deposit) down on the dip 
beyond the vertical projection of his side 
lines—were withdrawn, and title secured 
to everything within the vertical planes of 
surface boundaries, and to that only, there 
would be no more uncertainty about min- 
ing property than ordinary real estate, the 
issue narrowing down to a mere matter of 
survey, the actual presence of mineral, and 
compliance with assessment-work require- 
ments. To give the owner a fair chance 
underground, if his lode dips at a small 
angle, the width of claims should be in- 
creased and something taken off the 
length to equalize areas. About 900 x goo 
feet is considered a_fair-sized surface 
area; but whatever the size determined 
upon, it would be possible to fix upon 
some form of “square location” (which 
does not necessarily mean square literally, 
but merely a shorter and wider area with 
finite boundaries) that would be generally 
satisfactory. As Mr. Wynkoop points out, 
the intention of the capable commission 
that drafted the law of 1872—the existing 
one—was to restrict the owner to working 
within all of his boundaries, which provi- 
sion was amended in favor of extra-iateral 
rights by the wishes and arguments of 
those who at the time had in mind only 
the typical “true fissure” veins in granite 
and eruptive rocks, and had no idea of the 
perplexing irregularities of deposits in 
limestone and the host of deposits which 
almost elude classification. 
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The third interest is bound up with that 
of the commonwealth. It is the inherent 
right of men to occupy that which is of no 
service toothers. Here self-interest works 
in behalf of the public weal. But it is pos- 
sible to carry the principle too far. It is 
quite true, as Mr. Wynkoop’s miner- orator 
declares, that “air, water, the earth and all 
its mines belong to humanity and no man 
has a right to monopolize any more of 
any one of these than he can use”; but 
when it is attempted to embody the doc- 
trine in a definite code we are treading on 
dangerous ground. Hewho has expended 
his thought, his time and his money in de- 
veloping and making useful mineral ground 
that without such effort would have lain 
useless, has created a value and should be 
protected in its holding so long as he con- 
forms with the higher principle of the 
public good. A rigid enforcement of the 
assessment work provision secures the lat- 
ter purpose. Just now the one and all- 
important demand is for security of title. 
To effect this our anomalous system of 
land patents was devised. But even such 
patents do not absolutely protect, any more 
than patents to inventions, or copyrights, 
or trade-marks; while they have the deter- 
rent effect upon the mining industry of per- 
mitting mineral territory to remain un- 
worked. The many amendments and sub- 
stitutions to the United States mining law 
heretofore proposed are by no means sat- 
isfactory. They tend to further compli- 
cate what is already unnecessarily intricate. 
The guiding principle of the existing law 
is just, both to the nation and to the indi- 
vidual. It isin the forced adaptation of 
tixed law to widely varying geological con- 
ditions that the trouble comes in. Once 
simplify it by excluding the need of un- 
certain expert testimony and the interpre- 
tation of varying natural conditions, and 
retain or increase the requirement for util- 
ization, and the tenure of mining territory 
will become as safe and as equitable as 
that of common real estate. No new law 
can be retroactive and invade existing 
rights, but there is still time to provide 
for the future, and there is an urgency that 
this should be done, to the end that mines 
worth working shall be worked and those 
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not profitable or prospectively profitable 
shall be abandoned, and that the present 
constant drain for legal expenses may be 
done away with. 


Electric Competition with Steam Rail- 

roads, 

No small amount of newspaper com- 
ment has been occasioned by the state- 
ment of the president of the New York, 
New Haven and Hartford railroad com- 
pany, in his report to the stockholders of 
that corporation at the annual meeting last 
month, to the effect that the increasing ap- 
plication of electricity as a motive power on 
highways, is likely to appreciably diminish 
the earnings of steam railroads from local 
travel, and that the latter will be compel- 
led to lessen their local service in propor- 
tion totheir diminished business. It is 
further suggested by him that there is an 
element of injustice in the demands of the 
public upon the steam railroads for expen- 
sive stations, prompt and frequent train 
service, and protection of crossings by 
gates and flagmen, in competition with 
the free rights-of-way and cheaper con- 
struction of electric railroads. The local 
newspapers have within the past month 
chronicled a number of instances, mostly 
in New England, in which the local steam- 
railway service has been materially cur- 
tailed in consequence of electric competi- 
tion. With the revival of general business, 
nothing is more certain than that the num- 
ber of these competitive electric enterprises 
will be largely increased. What will be the 
final outcome? Naturally, the citizens of 
the municipalities accommodated by elec- 
tric lines have encouraged their construc- 
tion inevery possible way, by subscriptions 
to their stock and bonds, and by granting 
them almost unrestricted privileges in re- 
spect to the occupation of the public high- 
ways. The result has been to stimulate 
the construction of competitive electric 
lines in many places where, as time will 
demonstrate, they cannot be operated at a 
profit. In some instances where the local 
conditions are favorable, they may prove 
profitable and successful. In either case, 
nothing seems more certain than that for 
their own protection, the steam railroad 
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corporations will ultimately be compelled 
to secure control, directly or indirectly, of 
all electric street-railways which seriously 
compete with them. In view of this possi- 
bility, not to say certainty, it would seem 
to be the part of wisdom for the municipal 
authorities of towns to exercise a good 
deal of discretion in granting exclusive and 
perpetual franchises for the occupation of 
their streets and roads to eleetric railway 
companies. If they assume that the steam 
railroad companies will quietly submit to 
the diversion of an important and profit- 
able portion of their traffic, without resort- 
ing to every possible means to protect 
themselves, they may ultimately find that 
they have made a serious mistake. 


Electro-Technical Literature. 


Ir is with much gratification that we 
observe a marked improvement in the 
character of the technical literature relat- 
ing to electricity and its industrial appli- 
cations, published or announced for pub- 
lication during the past year. Few per- 
sons who have not had occasion to become 
conversant with the subject have any ad- 


equate conception of the utter worthless- 
ness, either to the professional worker or 
to the serious student, of nine-tenths of 
the so-called electrical books which have 
flowed in an ever-increasing stream from 
the presses of the publishers during the 


past fifteen years. Up to within a com- 
paratively short time, it would have been 
a matter of little difficulty to have com- 
piled a list of about a dozen treatises com- 
prising about everything in print of real 
permanent value, outside the files of the 
leading technical periodicals Perhaps 
the most striking characteristic manifest 
in the work of the more modern electrical 
authors is the tendency to specialization ; 
involving the separate treatment of each 
subdivision of the general subject by an 
acknowledged authority. Some of the 
more recent works of this class, such as 
Silvanus Thompson's  Electromagnet, 
Crocker & Wheeler’s Dynamosand Motors, 
Crosby & Bell’s Electric Railways, Noll’s 
Wiring, and others which might be men- 
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tioned, are models in their way, and are 
doing noble work in raising the standard 
of intelligence and good service among 
among young men engaged in the various 
electrical industries. Voluminous and 
heterogeneous compilations, of the Du- 
Moncel and Prescott type, though in their 
day not without their uses, are now but 
relics of an age that has passed away. 


Sanitary Plumbing. 

THE papers read before the recent Sani- 
tary Congress in Liverpool, and the dis- 
cussions these elicited again bring the 
dangers to health and life through the 
spread of infection by sewers to public at- 
tention. There can remain no doubt in 
the minds of intelligent and well-informed 
men that to avoid such dangers the whole 
system of house drainage should be con- 
structed from beginning to end in accord- 
ance with the most advanced principles 
and methods of sanitary plumbing and 
sewer construction. People with small 
means hesitate when sanitary plumbing is 
named, because, in the popular mind, this 
term is thought to mean also expensive 
plumbing. The newspapers describe the 
gorgeous appliances and fittings going into 
some millionaire’s houses in glowing lan- 
guage, and speak of this sort of thing as 
sanitary plumbing ; and the man of small 
means gets the idea that sanitation is an 
accompaniment of splendid living only 
possible to the wealthy. This is a great 
mistake, Sanitary plumbing means noth- 
ing more than plain plumbing done on 
sound principles, the practical application 
of which need cost very little more, either 
in material or labor, than a defective job. 
It will cost the plumber who does it some- 
thing more than the common, inferior sort 
of plumbing. It will demand more brains, 
knowledge, and skill. The leading plumb- 
ers in this country have acquired the lead- 
ing knowledge and skill, and are prepared 
to do their work as perfectly as the present 
state of the art will permit; and if fancy 
work be not demanded, will do it in sani- 
tary respects as well for the man of limited 
means as it can be done for a millionaire. 
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Mr. Arthur Rotch, Architect. 

THE Architectural Review devotes con- 
siderable space to an obituary notice of 
Mr. Arthur Rotch, who was a_ Boston 
architect of large practice, but whose name 
will be remembered longer for what he 
has contributed toward the general ad- 
vancement of the profession, than for the 
special architectural work he has done. 
In connection with other members of the 
Rotch family he founded what is known 
as the Rotch Traveling Scholarship and 
he left munificent legacies to the Boston 
Architectural Club, the Boston Museum 
of Fine Arts, the Architectural Depart- 
ment of the Massachusetts Institute of 
Technology, and to the Architectural De- 
partment of Harvard, in founding which 
he largely assisted. 

The article named is, however, valuable 
not so much on account of its mention of 
the services rendered to the profession by 
a man of lofty and liberal mind (though 
this may perhaps be of service in stimu- 


lating like liberality in others), as in what 
its author has to say in connection with 
this, touching the obligations of architects 
toward draughtsmen in their employ. 

We believe that the obligation of the architect 
towards his draughtsmen does not cease with the 


payment of the latter’s weekly stipend. Setting 
aside moral obligation as a term too vague to 
have any specific application, we think it may be 
shown that it is for the architect's benefit to aid 
in every reasonable way his draughtsman’s edu- 
cation. It will be found generally true that the 
architects who have attained eminence have 
either had a liberal education in early life, or 
have by singular diligence made up the defi- 
ciencies of their education in all lying outside 
their profession of architecture. The principle 
is laid down ‘‘ that architecture is a means of 
expression, and only that,” and it seems to the 
reviewer that if this be denied the denial would 
imply away all that is comprised in architecture 
considered as an art as distinguished from build- 
ing considered as a trade. A man may be able to 
execute fine drawings, to imitate what others have 
done,—in short, may be an efficient assistant in 
the office of an employing architect, without 
being himself an architect ; but when it comes 


to the expression of ideas and conceptions the 
writer of the article under review very pertinently 
remarks: ‘‘ Except a man have something to 
express, all his facility is but a poor and un- 
profitable achievement.” 

The importance of a good acquaintance with 
the standards of other arts, of literature, history, 
and social life, is apt to be underestimated by 
the beginner in architecture who comes early to 
his task. 
mediate and urgent importance for him to ac- 
quire,—technical ability of hand, the training of 
the eye, a knowledge of the conventional forms 
of design that he sees so readily employed by 
those above him,—all these things he wants to 
become proficient in; and the keener his ambi- 
tion, the more undivided his attention to them. 
Thus it happens that many draughtsmen whose 
early training has not developed in them a wide 
interest in the things that tend to make men 
broad in judgment, and cultivated in choice, go 
for years happily pegging along in a narrow 
routine of study, only to discover at a fatally late 
day that they have been missing much that was 
best in the opportunities of the past. 

The value of many things in influencing 
taste is suggested in conclusion. The 
sources of mental refreshment and culti- 
vation that each man finds especially help- 
ful may be communicated to the student, 
and atrain of delightful results may follow 
of untold value. “It is only setting wide 
the door and inviting him in; it doesn’t 
seem much, but it is a great deal.” 


There is so much that appears of im- 


Rambling Sketches. 

Mr. THEODORE OSCAR’ FRAENKEL, 
traveling for his health under advice of 
his physician, and finding absolute rest 
irksome, disobeyed the doctor's injunction, 
and amply provided with sketching mate- 
rials, made sketches and notes, from which 
he has written for The J/nland Architect 
an article describing and illustrating what 
he saw. The sketches are of examples of 
colonial architecture, such as could be seen 
on a southern trip, taking in Baltimore, 
Washington, Georgetown, Alexandria, and 
other cities. Speaking of the quaint old 
town of Alexandria, Mr. Fraenkel says: 


It is a blessing for the old place that it has 
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not grown faster; for there would be little left 
to interest one except the historical spots made 
famous by our forefathers. By all means keep 
the quiet architecture in the town if you want to 
keep the place. The present fashion of conti- 
nental hats and capes seems quite in keeping 
with the old place and very pleasing to the be- 
holder. I wandered about the grand old spot, 
Mt. Vernon, with its innumerable accessories, 
kitchen, servants’ quarters, spinning house, car- 
penter shop, well-house, all separate from the 
main building, and built in Colonial feeling. 
The interior of the building shows the old Colo- 
nial work of Washington’s time and furniture of 
the period, loaned by the different states. 


A sketch of Christ Church in Alexandria 
shows one of the specimens of church 
architecture characteristic of the colonial 
period, of which a few yet remain here and 
there. In looking at it one easily fancies 
the Sunday morning scene, when the old- 
time Virginia planters assembled under its 
broad porch, while the bell in the tower at 
the corner of the building rang out over 
the adjacent fields of corn, wheat, oats, and 
tobacco. The sketches made in other 
places as the artist journeyed along will re- 
call much that previous travelers have 
found interesting. A sketch of an old 
house in Covington, Kentucky, with its 
two broad verandas extending the entire 
length of the building on opposite sides, 
reminds one of the comfort and hos- 
pitality that were characteristic of south- 
ern mansions in ate bellum days. The 
building seems a standing invitation to 
enter and -partake of the feast of good 
things always spread on the tables for wel- 
come guests, visiting these old Kentucky 
homes. Mr. Fraenkel says he does not 
want to be understood as preaching ‘ Col- 
onial,” but he maintains “that there is a 
lesson in the old work,” and that “the im- 
pression of it was received almost direct 
from good work on the other side of the 
water.” Hespeaks of theold workin New 
Orleans, mostly to be found in the French 
quarter, asa great attraction to people from 
the North. The natives call it “‘ Spanish 
Colonial.” 


‘* There is a certain honesty of purpose in the 
Colonial. Its symmetry and balance in most 
everything we find it difficult to reproduce, be- 
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cause of the different modes ard ways of build- 
ing, the materials used, and principally the rad- 
ical change in planning our homes at the present 
time. Naturally enough, every time Colonial 
work is attempted we are apt to design in Renais- 
sance, which is certainly traveling in the right 
direction. Colonial itself is only a license to do 
what we want, and this freedom we can use in 
domestic architecture. It is just that freedom 
that an American architect wants, but the trouble 
so far has been, we have had too much. Some 
who have never had the opportunity of visiting 
the old places would find it delightful recreation, 
and would see there something in architecture 
that is truly American in spite of all our efforts 
to produce something new for cur homes.” 

A certain picturesqueness always at- 
taches to the old home life of the South, 
and this was reflected in its architecture, 
not only in the cities but in the country 
homes of the planters. If there ever was 
a house that seemed to smile a friendly 
welcome to those approaching it, it was an 
old colonial mansion. If we have gained 
anything by more recent types of con- 
struction, we have sacrificed this noble at- 
tribute of a home. There is a sort of 
“keep-off-the- grounds ” expression to the 


more pretentious designs of recent country 


mansions. Many of them are beautiful, 
but they do not seem to invite approach. 
The old colonial mansion seemed to say 
“walk right in, tarry awhile; rest here”; 
and he who accepted the invitation, if 
worthy of the hospitality thus extended, 
was never disappointed. Those who read 
Mr. Fraenkel’s article, and who can re- 
member the South as it was even forty 
years ago, will recall this feeling and will 
find much pleasure in recalling it. 


The New Style of Architecture. 

C. BRYANT SCHAEFFER, in the Septem- 
ber number of Zhe Architect, writes 
in the same line of thought as that which 
runs through his article on the Origin of 
Gothic Architecture, reviewed in this de- 
partment of our October number. The 
same esoterism pervades what he has to 
say upon this subject as was noticed in his 
former article. If it were desirable to 
avoid this, it could hardly be avoided in 
following out the line of thought adopted ; 


ore 


and as Mr. Schaeffer is evidently not 
writing for the laity, but presumably for 
architects of high attainments, he is justi- 
fied in soaring a considerable distance 
above the heads of common people. 

‘* How are we to arrive at a newstyle of archi- 
tecture? It is a query that is becoming more 
classical than the solution. Each interro- 
gator dwells at length upon the perplexing cir- 
cumstances that are true enough, and when 
auditors have reached the lowest possible depths 
of despondency, a set of expedients, rules, or 
guides are produced, which are warranted by 
their originator to bring about speedy realiza- 
tions. Some foam is thrashed and some bubbles 
rise upon the air that glint with color, but a little 
whiff and they are gone. 

‘* Possibly it is too often overlooked by the 
architectural enthusiast that rules came after art 
epochs and never before, and also that esthetic 
expression does not exercise in the neighborhood 
of disputation. The widest course is in a close 
contact with the inspirational development of 
the common, middle-class world and faith that 
the mysterious question is already solving itself 
upon the boards of the architectural designer. 

‘* All architectural styles have unconscious be- 
ginnings. The roots have been long hidden from 
view when the art has become architecture. The 
starting, deep down in the shadows of primordial 
man, first records sensations that are a revelation 
to the human.” 

The author repeats his proposition that 
there are only three great schools of classic 
architectural art, namely, ‘the Moham- 
medan, Greek, and Christian styles,’""—the 
first, effeminate ; the second, masculine ; 
the third the gothic, which he makes syn- 
onymous with “Christian.” ‘The per- 
sistency of man in search of the higher 
planes of human possibilities sent the 
pinnacles of cathedral art skyward from 
the fields of Europe.” The Byzantine, 
Romanesque, Roman, and other styles, 
which the author holds to be “ departures 
from Saracenic and Greek arts,” and vari- 
ations of the Gothic among Venetian 
and French developments are regarded as 
representing transitional phases of civiliza- 
tion. 

The author, in conclusion, asserts that 
the origination of a new style depends 
upon giving “to the human consciousness 
a necessary fourth principle”; and he im- 
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plies a doubt that the depth at which 
architectural art has its foundations is suf- 
ficiently recognized. 


The Academy at Athens. 

THIS building, which we are told was 
intended for a body of scholars modelled 
after the celebrated Institute de France, 
and which “ was erected at the expense of 
the late Baron Sina, a wealthy Greek of 
Vienna, from the designs by Hansen, a 
leading architect of the same place,” and 
constructed under the direction of the ar- 
chitect, Ziller, who practises in Athens, is 
made the subject of illustrated description 
contributed to the Architectural Review by 
Mr. Thomas A. Fox. The illustrations are 
exceedingly beautiful, and the descriptive 
text givesa charming account of a modern 
building comprising, as far as possible, the 
features of classical Greek architecture. 

There are few modern structures which pos- 
sess greater interest for the student of classic ar- 
chitecture than the academy at Athens, for it is 
a building constructed of marble from the same 
quarries as the Parthenon, and enriched with 
decorations in polychrome carefully studied from 
the examples of the best period, which lay close 
at hand. It is from this building, therefore, if 
from any standing at the present time, that we 
must judge of the effect of the Greek temple in 
its perfection, with its white surfaces and bril- 
liant decorations in red, blue, and gold. For no 
one can doubt, in view of the recent discoveries, 
that the Greeks used color with a lavish hand on 
both sculpture and architecture. 

Besides being a most interesting study 
in itself, the building forms one of the most 
remarkable groups of buildings in modern 
Athens, to-wit: the Academy, the Univer- 
sity, and the Library. It gives one a curi- 
ous feeling of incongruity to notice in the 
foreground of the front view of the Li- 
brary building, which is one of the illus- 
trations, the ubiquitous telegraph pole, 
rearing its modern ugliness of cross bars 
and insulators before a building of classi- 
cal beauty. The old and the new thus 
brought into juxtaposition, seem each 
wholly unfitted for the presence of the 
other, 

The author regards “the polychrome 
decoration of the exterior as the most in- 
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teresting feature of the building; red, blue 
and a generous amount of gold having 
been used with most successful results.” 
A description of this decoration concludes 
the article. 


The Angle of Content. 


PARAPHRASING the technical term 
“angle of repose ” for a title, a writer who 
signs his initials H. H., has contributed a 
pleasant articleto The American Architect 
upon designing a small country house. 
However small may be the technical value 
of this paper as an aid in architectural 
work (and probably its author would not 
claim much for it in this way), it is sugges- 
tive and expressed in delightful language. 
The writer, if he does not recount an ac- 
tual experience of an attempt to select a 
type, and upon this type to design a 
small country house, imagines such an at- 
tempt, and paints it so vividly, and with 
such a vein of quiet humor, that he makes 
sure of any reader who, attracted by the 
unique title, peruses the first paragraph. 

He represents himself as having long 
considered the requirements. He now 
knows exactly what he wants. 

On the first floor, there must be a large living- 
room, twenty feet by thirty feet. The windows 
are to be broad and the ceiling low. On one of 
the longer sides, a generous fireplace ; opposite, 
a succession of low windows opening on a fine 
prospect, preferably to the west or southwest. A 
broad hall. A dining-room, fifteen feet by 
twenty feet, and the necessary pantries and 
kitchen. Further, there is to be a small entrance 
porch, and in addition, a wide living porch on 
another side of the house. This latter condition 
is important ; it provides that the family group 
shall not be disturbed by every chance visitor, 
Upstairs, I want four chambers, perhaps fifteen 
by twenty feet, and a good-sized bath-room. 
Then in the attic, there is to be a trunk-room, a 
work-shop and a servant’s room. I will have no 
store-room. They are immoral institutions, tend- 
ing to the accumulation of useless rubbish, andthe 
withholding from your poorer neighbor of much 
be of benefit to him! In this 
ideal household of mine we give away everything 


stuff that will 
we cannot use. ‘This induces a benevolent feel- 
ing on our part,—and makes house-cleaning 
easy. 

But he finds it takes time to evolve the 
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house. After all the requirements named 
are duly fixed upon, the exterior bothers 
him. After he has carefully considered 
types, in doing which he goes over the 
whole category of styles, the Colonial, 
Early English, Anne Hathaway, Italian, 
etc., he fixes at last upon the chalet. 
Throughout this imaginary ramble in 
search of a style, the author treats us to 
many agreeable bits of humorous reflec- 
tion. 


‘*T am fortunate in knowing exactly what sen- 
timent I wish my house to express. I am at 
great trouble to find out how to give the senti- 
ment adequate expression. We of the laity do 
not often state the problem so plainly. This is 
the reason we get on so badly with our archi- 
tect. Sentiment is vague. There is little prac- 
tice in the art of expression. We fail to catch 
our inner motive. We fail to communicate it. As 
a result our architect succeeds in producing 
something that pleases neither himself nor us, 
We vote him a dull fellow after all, and lament 
the days of the old masters.” 


But he makes progress, by adopting the 
method of exclusion, and finally decides, 


as has been said, upon the chalet. Here he 


meets with yet a final difficulty. ‘It is 
with the angle of the roof.” This gives the 
clue to the author’s choice of a title for a 
most entertaining article—the angle of the 
roof of his imaginary chalet. 


** But the final difficulty still remains. It is 
with the angle of the roof. Jn a chalet every- 
thing depends upon this. If the roof is too 
steep, the house has an upstart look, as if the 
sides had been smashed together in bringing it 
from Switzerland,—just what I do not want. If 
the roof is too low, the effect is depressing and 
there is total loss of self-respect, also just what 
I do not want. I have tried all angles. I have 
studied photographs. I bought large sheets of 
manilla paper. I have covered them with eleva- 
tions of all sorts of chalets. It has taken a pro- 
digious amount of work. But at last I have suc- 
ceeded, I have just found the right angle,—the 
angle of content. I am rejoiced, I shall not 
celebrate by killing a hundred oxen. Times have 
changed, I shall goto the Symphony concert 
instead. For the rest, it is all plain sailing. | 
shall leave the details to my architect. He is not 
such a dull fellow, after all. But I shall watch 
him, goniometer in hand. 

‘*It occurs to me that I have omitted to te 
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what I found the angle to be. Perhaps this is 
just as well, however, for if one did not agree 
with me, one might be disposed to discredit all the 
other wise things I have been saying, and that I 
should much regret.” 


Home in the Cottage. 


“IN spite of all that circumstance has 
done to create distinctions of class amongst 
the human race,” says the Bretish Archi- 
‘ect, “the minds anci desires of mankind 
seem to be pretty generally the same the 
world over. Apparently one man gets the 
advantage over another by a bit of extra 
wealth, a more liberal education, or a bet- 
ter bringing up, but beyond this human 
nature shows little or no difference between 
high and low, rich or poor. The joys and 
sorrows of the one are those of the other, 
and to both there comes times of longing 
desire when the need for bodily rest and 
mental quiet craves satisfaction.” 

There can be no denying the fact that the 
home itself must to a greater or less extent always 
influence the lives of its occupants, though it by 
no means follows that the most beautiful make the 
most beautiful lives. But convenient, comfor- 
table, cleanly homes, with something of artistic 
simplicity and finish about them, at any rate 
make for the refinement and elevation of heart 
and life; this at least goes without saying. To 
the richand fairly well-to-do folks the provision 
of comfortable and artistic homes is a matter of 
individual taste and personal effort. To the 
poorer portion of the community there is practi- 
cally no choice left but to take such as they can 
obtain and make the best of them. For this latter 
class, whose homes are strictly limited to the cot- 
tage, properly so-called, or artisan’s dwellings, 
the landlord and property owner is the only 
hope, and a very forlorn one it is, generally 
speaking. Just now and then one comes across 
a bona tida attempt to make the cottage, or the 
small house, something better than the average 
hut-like arrangement that usually passes muster 
for the artisan, and the often more poorly-off 
city clerk, Such an attempt we noted in a small 
Surrey village last week, where perhaps one 
might least of all have expected to find it. Al- 
most hidden behind the great hedgerow skirting 
the main road, just the red-tiled roof of a row of 
new cottages, with their rough-cast chimneys, 
with red-brick finishing, first peeped over. Then 
through an opening in the hedge we got a full 
view of one of the cottages with its creamy-yellow 


ARCHITECTURE AND BUILDING. 


293 


rough-cast walls, its trim little casement windows, 
and the cosy-looking porch, making up as satis- 
factory an exterior as we ever remember having 
seen on such very small property. The timber 
work of the porch, coated with Stockholm tar, 
andthe grey color of the door set in a frame 
painted white, make up an admirable effect with 
the color of walls and roof. 

The article then proceeds to give some 
interesting sketches and descriptions of 
the cottages spoken of, the home feeling, 
conspicuous in what has been quoted, 
being the keynote of an exceedingly read- 
able article. 


Cement and Concrete Construction. 

Mr. Ross F. TUCKER has contributed 
to The Brickbucider an excellent practical 
paper on cements and concrete construc- 
tion as applied in engineering works. The 
author discusses the composition of various 
cements in detail, under the assumption 
that the constructive value of cements de- 
pends very largely upon the variation in 
the proportion of the elements that com- 
pose them. He also calls attention to 
“the manner in which we may progress in 
the study of cements from their simplest 
form as they exist in lime mortar to the 
complex hardening of the best Portlands.” 
The author explains by reference to a pre- 
ceding paper printed in the same publi- 
cation that “the hardening of a cement is 
due to a chemical union between two and 
often three primary substances—lime, 
silica, and alumina,—and that as far as the 
formation of the concrete is concerned, it 
is of no consequence whether this union 
takes place in a few hours or continues 
slowly through hundreds of years.” 

The author therefore begins the dis- 
cussion with the consideration of lime 
mortar “which though not ordinarily 
called a cement, inasmuch as it shows none 
of the qualities belonging toa real cement 
within ordinary limits of time,” ultimately 
“results in a hard compound in all respects 
similar to a cement.” 

The length of time required to bring this 
about depends on the quality of the sand used in 
making the mortar; and with ordinary sand 
which contains little soluble silica, the pro- 
cess may continue for centuries, while with 
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pozzolanas, which are rich in soluble silica, the 
hardening is of sufficient quickness to warrant 
the use of these mortars in damp localities and 
even under water. 

The hardening of lime mottar, practi- 
cally considered, being due to the absorp- 
tion of carbonic oxide from the air, the 
author proceeds at once to that kind of 
lime mortar “ which shows distinct setting 
properties; namely that made of pozzo- 
lana and those remarkable sands used so 
extensively in the buildings of Rome.” Of 
pozzolani, and other similar sands that 
unite quickly with nascent lime, it is 
stated that they are variable in quality, 
some being more adapted to use in wet 
localities than others. “The santorin 
earths are especially noted for their power 
of conferring hydraulicity upon fat limes, 
while trass has been extensively used in 
Holland in submarine works of impor- 
tance.” A comparison of the elements of 
different pozzolanas, is made. Pozzolana 


of Rome contains in 100 parts 48 parts of 
silica; 14.3 of alumina; 3.9 of magnesia; 
10 of oxide of iron, 7.7 of lime; 40f alka- 
lies; 3 of sand, and of water, 9, I. 


San- 
tonin earth and trass are both richer in 
silica, alumina and alkalies, than the 
Roman pozzolana, while they contain 
neither sand nor water. Trass contains 
more lime than either of the others, and 
santonin earth less. ‘The union that 
takes place is precisely the same one that 
occurs when Portland cement is wet, 
namely the formation of a complex double 
silicate of lime and alumina; so that in 
the making of concrete the ultimate re- 
sults are similar whichever process is 
used.” 

From these cements that have no dis- 
tinguishing qualities as cements uutil 
their component parts are brought to- 
gether in mortar, the author proceeds toa 
second general class—those which have 
an individual existence as cements, and 
are used as such; and he also subdivides 
this class into two kinds, the natural and 
the artificial. In the first of these subdi- 
visions he places all the so-called Roman 
cements as used in England, all hydraulic 
limes as found in France, Belgium, and 
the shores of the Mediterranean, and the 
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Rosendales, which have extended to 
America.” 

After adiscussion of the qualities of 
these cements he passes to the second sub- 
division, which he treats under the head 
of “ Portland Cements.” Of the German 
Portland cements he says they are the 
finest in the world, in all respects ; and an 
engineer may be at ease when his work is 
being done with these standard cements,” 
English Portlands are inferior in that 
they “are more variable, coarser ground, 
and less economical.” He says the pro- 
cesses of manufacture differ widely in the 
two countries, and possibly the character- 
istics of the two nations are shown in the 
results of their work. American Portland 
the author does not hold in high esteem. 


‘*The Portland cements of American manu- 
facture have a long road to travel before reach- 
ing the standard of excellence achieved by our 
rivals across the water; but with the great 
quantities of material suitable for this work at 
hand, it is only a question of time when Amer- 
ican ingenuity will devote itself to the produc- 
tion of a domestic cement of equal quality of 
any in the world. The writer is not aware of 
the existence of a cement plant in the United 
States in which the production is carried on pre- 
cisely as in Europe, nor is the name ‘ Port- 
land’ justly assumed by a great majority of 
American cements. It is doubtless true that 
several grades of domestic cement have attained 
a high standard and are suitable to use in im- 
portant work, but they are few; extraordinary 
care must be observed in their use, and every 
precaution taken to guard against variation, for, 
until that is absolutely overcome, no cement can 
hope to take precedence of those excellent pro- 
ducts which by long and successful use have 
proven themselves worthy of the highest regard, 
and which have won for themselves the first 
place in the confidence of professional builders.” 


Preservation of a Relic. 

CORRESPONDENT of the 
Architect, in a note too short for index- 
ing, writes of a project for rescuing one of 
the most interesting of the ecclesiastical 
memorials of Sussex. This relic is the 
pre-Reformation Vicarage or clergy-house 
adjoining the church of St. Andrew, col- 
loquially known as the “ Cathedral of the 
South Downs,” which is the parish church 
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of Alfriston, three or four miles to the 
northeast of Seaford, and in a district dear 
to the hearts of antiquaries. The house 
is a modest, half-timbered edifice of the 
fourteenth century, apparently of contem- 
porary date with the church; and is con- 
structed of oak framing, with the inter- 


ARCHITECTURE AND BUILDING. 


INDEX TO LEADING ARTICLES. 


stices filled in with “wattle and dab.” In 
plan it consists of a central hall, 23 feet 
by 17 feet, the entire height of the build- 
ing, with an open-timbered roof with large 
cambered tie-beams and molded king- 
posts, after the manner usual in the eccle- 
siastical buildings of Sussex. 


The journals quoted are indicated by initials, and their full titles are given in the opening pages of the Review 
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For additional Civil Engineering, see“ Ratlroading” and ‘* Municipal Engineering.” 


A Criticism of the Experts’ Estimates of 
Cost of a North River Bridge. 


IN a recent letter to Mr. H. Schwab, 
Chairman of the Committee of the New 
York Chamber of Commerce on North 
River Bridges, Mr. W. Hildenbrand has 
criticised the comparative estimates sub- 
mitted by the Board of Expert Engineers 
in their report upon Proposed Hudson 
River Bridges; and LEugineering News 
(Sept. 13) in its customary able way of 
doing such work, has printed an excellent 
abstract of the letter. It is a well-known 
fact that engineers were not unanimous in 
approval of the report in question; and 
many of them will be inclined to side with 
Mr. Hildenbrand in the controversy thus 
opened, though perhaps not agreeing with 
him on all points. The criticism relates 
more especially tothe “ figures for weights, 
condition of loading, and price of ma- 
terial.” 

While conceding the general fairness of 
treatment of the subjects of the report, 
Mr. Hildenbrand makes the contention 
that the report has exaggerated the 
weights, put dimensions above what is 
actually required, and, to quote our con- 
temporary, “‘assumed more severe condi- 
tions for live load and working stresses for 
the suspension bridge than for the canti- 
lever.” 

It is asserted that the board itself acknow- 
ledged that it had assumed prices which 
were too high, evidently with the object of 
keeping onthe safe side. Many have been 
impressed with the extremely cautious 
and conservative tone that pervades the 
report. 

Viewed in the light of the maximum cost of a 
suspension bridge, no comment would be neces- 
sary, says Mr, Hildenbrand ; but as a compara- 
tive estimate between two structures, one of 
which was estimated from previous careful and 
time-absorbing calculations, it is only fair that 
that structure should have the benefit of all pos- 


sible accuracy, and acknowledged existing favor 
able facts should be fully considered. 

When it is here added that Mr. Hilden- 
brand has gone over the calculations with 
due consideration of the modifications sug- 
gested in the report, and thatin computing 
the weight of the stiffening truss of the sus- 
pension bridge, for the part of the load 
which it actually distributes, instead of 
computing it as distributing the entire load 
as is done in the report, he finds that the 
actually live load will be 15,000 pounds 
per lineal foot instead of 18,000 pounds, 
and that the cost of the bridge would be 
$2,634,000 less than the report estimates it; 
and when it is further stated that the letter 
from which the abstract is made has been 
submitted to the Secretary of War by the 
New York Chamber of Commerce, the im- 
portance of the criticism will be compre- 
hended. But something more must be 
said to give an adequate idea of the force 
of Mr. Hildenbrand’s criticism. After 
going over the data necessary to a final 
computation and comparison of cost, for 
which the article must be itself consulted, 
he arrives at the following conclusions: 
“ The heaviest 3200-foot suspension bridge 
would cost only $2,600,000 more than the 
2000-foot cantilever, and a lighter 3200-foot 
span suspension bridge fully safe and 
practicable could be built for $2,000,000 
less than the 2000-foot cantilever bridge.” 


The Waterway from Chicago to the Gulf. 

THE September number of JA/z//ing dis- 
cusses what it regards as “the most im- 
portant public work now being executed 
in the world,” under the title “ The Water- 
way from Chicago to the Gulf via the IIli- 


nois and Mississippi rivers.” The article 
is prompted by the September excursion 
of the Western Society of Engineers to 
the work on the canal, the guests includ- 
ing arepresentative of the magazine named. 
After describing the personnel of the party 
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and other interesting details of the excur- 
sion, the article proceeds to give some in- 
teresting particulars of the work itself. It 
states that the work has gone steadily on, 
notwithstanding the panic and social dis- 
order which has paralyzed business both 
east and west. It lays down as a propo- 
sition with reference to “all further canal 
construction ” that “ railroads cannot com- 
pete with water-carriage in hulls of 1000 
tons or over. That is the limit of their 
economic endurance. In no instance have 
railways won against deep interior water- 
ways. The day of small trunk canals is 
over; that of deep wide channels is recog- 
nized.” 

The writer alludes to the fact that 
“ Canada has so far led the United States 
in waterway construction. ‘In time of 
war it would be feasible for Great Britain 
through the canals of this progressive 
province to put upon the lakes naval forces 
which we have not the conditions to meet ; 
but when this Chicago work is completed, 
without violation of existing treaties the 
United States will be enabled to more 
than offset the very large advantage which 
Canada now possesses.” 

Reference is made to the effects upon 
sanitation of inland towns situated along 
the projected canal, and the writer says 
that this has been a source of constant 
solicitude. He holds, however, that there 
is no other solution to the drainage prob- 
lem for Chicago. With reference to St. 
Louis and other interior towns the author 
thinks that the great constant current 
from Lake Michigan will alleviate the 
effect of constant growth of cities and 
towns draining into the Desplaines and 
Illinois rivers upon the potability of their 
waters. 


The economical advantages to Chicago and 
the people along the sixteen hundred miles to 
the Gulf from the construction of the canal will 


be incalculable. General Poe, in charge of the 
twenty-foot waterway improvement of the lakes, 
isauthority for the statement that the saving to 
the public in 1890 alone was $135 ,000,000—two- 
thirds of all the expenditures of the government 
upon rivers and harbors up to date. Water- 
carriage adds but six and a half per cent. to the 
average value of goods, while railway freightage 


adds forty-five per cent. Who can doubt that 
this explains the enormous relative increase of 
wealth and population of deep lake ports—over 
Cincinnati, Louisville, St. Louis and New Or- 
leans? A fourteen-foot waterway to the Gulf, if 
it follows the precedent of lake development, 
will be lined with manufacturing towns, supply- 
ing the wants of near consumers. The South 
especially will receive a commercial impetus. 
The increased demand upon her forests alone 
will bring hundreds of cargoes of lumber and 
ties yearly to Northern markets. 

An anticipation of the effects which 
will result from the opening of this new 
avenue of communication is the topic of 
a very interesting concluding paragraph. 
Among these the impulse to ship-building 
and the increase of national security 
“through the adding of our lake ship-yard 
plants to those of the coast for the build- 
ing and repairing of armed vessels” are 
among the most important, and the writer 
thinks the new route by way of the Gulf 
will become a strong competitor in the 
hands of lake ship-owners for much of the 
grain and provisions now transported by 
way of the St. Lawrence and the Erie 
canal, 


Instruments for Testin Bridges. 

AN excellent abstract of an interesting 
paper read at a meeting of the Verein 
fur Eisenbahnkunde, by Mr. Leschinsky, 
which treated of the present status of in- 
struments for testing bridges, was printed 
in the Ratlway Gazette (Sept. 28). This 
abstract starts with mention of the differ- 
ence of opinion among engineers relative 
to the life of well cared for bridges, and 
the statement that “the great cost of iron 
bridges renders it important to determine 
as exactly as possible when a structure 
ought to be rebuilt.” Various methods and 
instruments for determining deflection are 
then noticed. A frequently employed but 
inaccurate method is described. “ A piece 
of paper on a board is fastened to the truss 
in the center. Against it is placed the point 
of a pencil stuck through a vertical plank 
alongside, and the point describesa vertical 
line on the paper when the bridge deflects 
under load.” An improvement upon this 
method is then mentioned which does not, 
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however, secure the desired accuracy. 
Other methods named are the use of a re- 
volving paper cylinder upon which tracings 
indicating deflections are produced, and 
the use of a wire fastened to a sufficiently 
heavy weight and running over a sheave 
that moves an index over a graduated sec- 
tor. The faults which are met within the 
use of these appliances are stated to arise 
from a variety of causes, which are named. 
The Wienhold, and the Fuchs apparatuses 
are then described, and the causes of inac- 


SEIBT’S BRIDGE TESTING APPARATUS, 


curacies in their use are pointed out. 
Many important points relating to what is 
needed in testing the safety of bridges are 
alluded to, and the requisites of an appar- 
atus for this purpose are summed up as 
follows: 

‘*A thoroughly suitable instrument would 
have to fulfill about the following requirements : 
It must be simple and, if possible, without ad- 
justing screws. It must be applicable without 
difficulty on all large and small, old and new 
bridges. It must be for the determination of 
the deformation of a chord, and also the changes 
of levels of all panel points with and without 
loading the bridge. The measurements must be 
possible without a staging, and must allow 
checking of results.” 

The apparatus of Dr. Seibt which is al- 
leged to meet all the required conditions 
is then illustrated and described. For the 
purposes of this review the cuts illustrat- 
ing the text were loaned by the paper 
quoted. The apparatus and the manner 
of using it, are thus described: 

** It consists of two vertical glass tubes, con- 
nected by a thick rubber hose of 44 inch diam- 
eter and 52 feet length, the tubes partly filled 


with distilled water. In each tube is a float of 
black glass weighted with qifcksilver. The 
elevation of the floats is read by means of a 
slotted and graduated tube slipped over the 
water tubes, on which slides a sleeve vernier, 
The top of the slot in the sleeve and the top of 
the float are adjusted tothe same elevation which 
is then read. The two floats do not sink equally 
deep into the water. To ascertain the error it 


FIG, 2, FIG, 3. 


serves that the shoulder of the base of the glass 
tube on which rests the measuring tube has ex- 
actly the same elevation over the foot plate of 
each instrument. The difference of reading 
will give the constant error when both instru- 
ments rest on a level, horizontal surface. The 
instrument is used as follows: To the main 
trusses are fastened shallow cylinders, Figure 2, 
about 40 feet between centers. The cylinders 
have two studs which fit into recesses in the 
base plates of the tubes, thus preventing them 
from sliding off. Leveling from cylinder to 
cylinder along one truss and back by the other 
to the starting point, that is, from a to b, ¢, d, e, 
f, Figure 3 letting always the same glass pre- 
cede, the test of correctness can be made by 
subtracting the sums of readings of one glass 
from that of the other glass, The difference 
must be zero, considering the index error e, 
which has to be multiplied by the number of 
readings. The accurateness of this instrument 
is 1-250 of an inch.” 


Ship-Canals, Ancient and Modern. 


THE history of ship-canals, rather than 
the principles involved in their construc- 
tion and operation, and their constructive 
details, is given in an article printed in 


Western America. The article has been 
written from materials accessible in en- 
cyclopedias and historical records, with 
added information collected from more re- 
cent engineering publications relating to 
ship-canals now in process of construction 
or projected, 

The writer (the article is unsigned) 
claims that Americans do not appreciate 
the advantages of ship-canals, as commer- 
cial routes, as much as Europeans. If this 
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be so, the greater numberof natural water- 
ways available for navigation on this con- 
tinent might well account for the fact, 
since upto the present time these, together 
with our great railway systems, have af- 
forded enormous facilities for transporta- 
tion of products. 

The history of ship-canals dates back to 
the Pharaohs of Egypt, in whosetime, and 
subsequently by Ptolemy, an unsuccessful 
attempt was made to connect the Red Sea 
with the river Nile by a canal large enough 
for the passage of ships of the period. The 
author then gives successively, brief ac- 
counts of ship-canals, from the first suc- 
cessful one known to history down to the 
present time; the latest completed work 
of this kind being the lock-canal which 
gives access to the city of Manchester for 
large ships, thus practically converting 
this city into a seaport town, and which 
is considered as the greatest engineering 
work ever undertaken in the United King- 
dom. 

This canal commences at Eastham, a small 
town near Liverpool, and runs 351% miles to 
Manchester, with a minimum depth of 26 feet, 
and breadth of 120 feet at the bottom. Allrailand 
highway crossings are at a minimum height of 75 
feetabove thecanal. There are five sets of locks 
with a total lift of 60.5 feet. The entire cost of 
the work, which was opened for traffic during 
the early part of this year, amounted to upwards 
of $70,000,0C0. 

Other ship-canals enumerated in this 
historical résumé are the Corinthian canal, 
cutting the Isthmus of Corinth, the first 
canal large enough to admit passage of 
war galleys, plans for which were caused 
to be drawn by Nero; the Fossa Drusiana, 
connecting the lower Rhine with the Zuyder 
Zee, 12 B. C., built by Claudius Nero; North 
Sea-Baltic Canal, across the Danish pen- 
insula, a German work; Amsterdam ship- 
canal; the Clyde, which, though originally 
a small stream, has been deepened and 
widened to allow the passage of the largest 
ships into the heart of the city of Glasgow, 
the effect of which has been to raise Glas- 

gow to the rank of the second city in the 
Kingdom, and convert it into the greatest 
ship-building emporium in the world; the 
canal that, when finished, will connect 
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the Adriatic and Tyrrhenian seas ; the 
canal projected by France for connect- 
ing the Mediterranean and the Atlantic 
ocean; the Chesapeake and Delaware 
canal across the Maryland Peninsula, and 
the Sault Sainte Marie canal, or ‘‘ Soo,” as 
it is generally called. 

The article is, however, by no meaas 
comprehensive. No mention is made of 
some important works completed, pro- 
jected, or in progress; such as the great 
Suez canal, the projects and attempts to 
connect the Atlantic and Pacific oceans by 
cutting through the isthmus joining North 
and South America at different points, 
etc.; it contains, nevertheless, information 
that will be new to many readers. The 
reconstruction of the old Corinthian 
canal, that has long been in ruins, and 
which is named above as the first success- 
ful ship-canal constructed, and which has 
lain in ruins for centuries, is spoken of as 
follows: 

“A great work that is steadily going 
forward isthe enlarging and deepening of 
the old Corinthian canal. In 1881 Gen. 
Turr obtained a concession from the Greek 
government, and work was commenced in 
1882. The new canal is to be four miles 
long,—an almost straight line across the 
Isthmus of Corinth, and with an average 
depth of 26 feet.” 


A Proposed Ship-Canal. 


A CORRESPONDENT of the Sczentific 
American, Mr. Irving Boardman, pro- 
pounds a scheme for a ship-canal to con- 
nect the Hudson river and the great 
lakes, which he justly thinks has much to 
recommend it, as necessitating fewer locks, 
passing the summit at the lowest point, 
and as being the shortest practicable line 
on which such a canal could be con- 
structed. Hestates the length of this line 
to be 166 miles, or thirty-three miles 
shorter than that proposed by Mr. McAI- 
pine to the Oswego board of trade sev- 
eral years ago. 

Our plan is substantially this: Make Lake 
Oneida the summit and use it as our summit 
reservoir, and enter the Hudson near Albany, or 
rather south of it, near where the Delaware and 
Hudson railroad curves to the west. The sec- 
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tion extending from the Hudson inland would 
join the Erie canal at or near Schenectady, and 
would be as straight as it could be made, the dis- 
tance being between these points sixteen or sev- 
enteen miles, instead of thirty, as at present by 
way of West Troy and the Erie canal, From 
Schenectady the line would follow the Erie canal 
to Utica. Thence a straight cut would be made 
to Lake Oneida, from the western end of which 
the canal would be excavated to Lake Ontario, 
joining it at or near Oswego. We avoid cross- 
ing the Mohawk by keeping to the south of it. 
We avoid locking up sixty or seventy feet going 
east from Lake Oneida, as in Mr. McAlpine’s 
plan, by deep excavations from Little Falls, or 
near there to the lake, and passing beneath the 
*‘long level” of the Erie canal from sixty to 
eighty feet. The rise from the Hudson to 
Schenectady being about 200 feet, would neces- 
sitate twenty locks, and about the same number 
would be required from there to the point where 
we would reach our long level at Little Falls or 
near there, to and through Lake Oneida to the 
first lock beyond, a distance of from sixty to 
seventy miles, There would be needed six or 
seven locks between Lake Oneida and Lake On- 
tario. The present outlet of Lake Oneida would 
be closed and Oswego river would be left alone, 
except to feed the canal. At the points where 
the canal enters and leaves the lake, gates would 
be placed to accommodate the varying height of 
the water. Oswego harbor would require deep- 
ening to accommodate boats of twenty feet 
draught, provided our canal passed boats of that 
size. The prism of the proposed canal would be 
large enough to pass any boat that could pass 
the Welland canal. 


He thinks the supply of water for the 
needs of the canal would be satisfactorily 
settled by this plan, as Oneida lake would 
supply water to pass the summit both 


ways. The demands west of the lake he 
thinks would be met by Oswego river, and 
east by the Mohawk river. The writer 
thinks this is really the only practical route 
for such a canal, and argues for its feasi- 
bility, though as to its cost he admits that 
he has made noestimate. There are points 
made in the scheme worth considering, 
though it may be that a thorough survey 
would develop impracticabilities not anti- 
cipated by Mr. Boardman. Headmits there 
would need to be some very heavy excava- 
tion; but thinks none greater, or at most 
but little greater, than was done on the 
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Suez canal would be required. The author 
alludes to the obvious advantages from 
having such a canal entirely within the 
United States. In such case the depth of 
the canal could be regulated to allow the 
passage of any vessel drawing fourteen 
feet, and it is stated that the bulk of ocean 
freight is carried in vessels drawing no 
more than this. 


The Alignment of Tunnels. 

THE important and at times difficult 
process of aligning different sections of 
tunnels in railway construction is treated 
editorially in 7hke Engineer. The discus- 
sion is opened pleasantly by recalling 
a story with which tyros in engineers’ 
offices are often entertained. This relates 
to a mythical tunnel of indefinite location 
where headings “ were carried past one 
another instead of meeting.” The story 
is that the mistake was discovered through 
the circumstance that the gang working 
in one heading knocked off work for din- 
ner a little earlier than the other, and the 
sound of their implements ceasing, the 
sound of those of the men who continued 
working was noticed to come from the 
side instead of the front, thus leading to 
an investigation that revealed the fault. 
Quoting the remarks of the President of 
the Institution of Civil Engineers, the 
editorial goes on to say that since the time 
of the memorable occurrence narrated, 
which appears to have been assigned in 
turn to nearly every tunnel that has been 
constructed, “ better methods of setting 
out tunnels have been introduced.” The 
writer then classes the setting out or 
alignment of a tunnel under three heads. 
‘First, the ranging or alignment above 
ground; secondly, that below, either in 
the heading or in the full section of the 
tunnel; and, thirdly, what may be called 
the vertical alignment, or, the transference 
of the surface-line to the subterranean 
one.” 

Should the tunnel, similar to the longest two 
existing at Mont Cenis and Mont St. Gothard, 
be constructed without shafts the vertical align- 
ment is not required, as presumably the tunnel 
would be ranged from points observed directly 
from each extremity. In other words, the line 


Zz 
i 
| 


CIVIL ENGINEERING. 301 


of direction being given by the fixation of a 
couple of terminal points at any visible distance 
from the ends of the tunnel, the alignment may 
be obtained by setting up the instrument, whether 
a plain transit or a theodolite, over the nearest 
point, sighting backwards, reversing and rang- 
ing forward, or by absolutely ranging the line 
backwards from the fixed points. It is extremely 
rare that contours of the ground beneath which 
the tunnel is situated are sufficiently favorable to 
allow of one extremity being visible from the 
other ; that is, to permit of the total length be- 
ing ranged forward in either one direction or the 
other. The more general case is that in which, 
while the ends of the tunnel themselves are not 
sightable the one from the other, yet a summit 
level obtains from which as a common point, 
even if, as frequently occurs, the ends are not 
visible, points in the direction of the line of 
trace can be accurately determined, marked, and 
rendered available for the alignment of the face 
headings or driftways. The distance at which 
these points are located from the mouths of the 
tunnel will depend upon the physical features of 
the surface, but it is really a matter of little 
moment how far off they may be situated, so 
long as they are fairly within the range of the 
instrument employed. With this proviso, the 
farther off they are the better, as they admit of 
a more accurate and delicate adjustment by the 
cross wires of the telescope. 


The tunnels on the Dore and Chinley 
Railway, were aligned by a forward and 
backward sighting from a summit level. 
Very interesting particulars of this align- 
ment are given, and methods employed 
on other large tunnels are reviewed, 
making the article, as a whole, especially 
valuable to students of engineering. 
Statements of the amount of deviation 
that resulted in the execution of the work 
of some of the most notable tunnels, as 
ziven in the article, are as follows: 


The total deviation of the headings in the 
Totley tunnel was 433 inches in every 555 yards 
of heading, a very satisfactory result. In the 
Mont Cenis tunnel, which is shaftless, the hori- 
zontal deviation is given as #7/, But inthe sim- 
ilar work at Mont St. Gothard, the total error 
amounted to 13 inches, or I inch in every 627 
yards, assuming the ‘‘ thirl” to have taken place 
atabout midway. In instituting this comparison, 
some additional credit may be fairly given to the 
St. Gothard tunnel, having regard to its great 
length, which closely approximates to 9¢ miles. 


Diagram for Wooden Beams and Posts. 

Two diagrams for use in engineers’ and 
architects’ offices in proportioning wooden 
beams and posts, are given on an inset 
sheet by Engineering News (Sept. 27). 
These diagrams were devised by Mr. Carl 
S. Fogh, C. E., of Denver, Col. The paper 
quoted regards these diagrams as excel- 
lent examples of the rapidity, and freedom 
from error with which computations may 
be made by the graphical method. Such 
helps are among the most valuable of con- 
tributions to technical literature. Lug?- 
neering News says of these diagrams that 
they were first computed and platted ona 
large scale by Mr. Fogh, and then reduced 
for the inset sheet by photo-lithography. 
It is therefore believed that their accuracy 
may be relied upon. The principles upon 
which the diagrams are constructed, and 
full explanations of their use are given in 
the accompanying text, and a little study 
will give facility in their use. A practical 
trial of the method made with a view to 
test its value, proved that a great deal of 
time can be saved by the use of this dia- 
gram, while at the same time as accurate 
results are obtainable as any one could 
wish for practicable purposes. 

Something may be said here with pro- 
priety upon the value of the graphical 
method in making such computations, 
which, by the way, is now being actively 
discussed in engineering and mechanical 
publications. While as time saving de- 
vices they are worthy of the highest com- 
mendation, they by no means obviate the 
necessity for an engineer to be an expert 
mathematician. Some papers appear to 
have placed such an exaggerated estimate 
upon graphic methods as to lead one 
to the belief that they think these will 
almost supersede mathematical methods. 
Only those not fully conversant with the 
resources which mathematical skill con- 
fers upon its possessor could possibly en- 
tertain such an opinion. At the same time 
it is undoubtedly true that where simple 
graphical methods can be devised, a liabil- 
ity to err which besets inexpert computers 
is removed. Hence such methods are be- 
coming more and more popular, and new 
ones are constantly appearing. 
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INDEX TO LEADING ARTICLES. 


The journals quoted are indicated by initials, and their full titles are given in the opening pages of the Review. 


Other abbreviations are, lil=Illustrated ; 


Bridges. 

25044. ACriticism of the Experts’ Estimates 
of Cost of a North River Bridge. W. Hilden- 
brand (E N-Sept. 13.) 1200 w. 

*25119. The Pecos Viaduct. Ill. 
Kruttschnitt (E A S-Aug.) 2800 w. 

*25124. The Sher Shah _ Bridge, Punjab, 
India. Ill. (E-Sept. 7.) 2000 w. 

25165. Construction of the Granite Viaduct. 
Ill, (E R-Sept. 15.) 1300 w. 

25290. The Wallabout Canal Drawbridge. 
Ill. (E R-Sept. 22.) 1000 w. 


Julius 


25405. Notes on Instruments for Testing 
Bridges. Ill. (R G-Sept. 28.) 1200 w. 
*25449. Road Bridge for Brazil. Ill. (Eng 


L-Sept. 21.) 3400 w. 
Canals, Rivers and Harbors. 


24965. Ship Canals, Ancient and Modern 
(W A-Sept.) 1800 w. 


25045. The ae Ship Canal Across 
New Jersey (E N-Sept. 13.) 4800 w. 

*25140. The Manchester Ship Canal. John 
Dean (J A E S-Aug.) 5500 w. 

25204. The Nicaragua Canal. Chauncey F. 
Black (M R-Sept. 21.) 2800 w. 

25232. The Anti-Canal Convention. Edi- 


torial (Sea-Sept. 20.) 1200 w. 

*25261. The Panama Canal—‘‘ To Be or 
Not to Be?” (Ry T-Sept. 15.) 1000 w. 

25391. The Deep Water-ways Convention, 
with Editorial (Sea-Sept. 27.) 3800 w. 

*25521. The Waterway from Chicago to the 
Gulf via the Illinois and Mississippi Rivers. Ill. 
(Mill-Sept.) 2500 w. 

25542. A Proposed Ship Canal. 
Boardman (Sc A-Sept. 29.) 800 w. 

+25546. , Notes on the Improvement of Phila- 
delphia Harbor. L. Y. Schermerhorn, with Dis- 
cussion (P E C P-April-June.) 6000 w. 

25633. Water-Power Canal for the Niagara 
Power and Development Company. III. (E N- 
Oct. 4.) 700 w. 


Irving 


Hydraulics, 


25029.—$1.50. The Cippoletti Trapezoidal 
Weir. Ill. A. D. Flinn and C.W. D. Dyer 
(T C E-July.) 6000 w. 


#25448. Glasgow Weirs. Ill. (Eng L-Sept. 
21.) 3300 w. 

425543. The Baptism of the Great Niagara 
Tunnel. Emile Geyelin (P E C P-April-June.) 
3000 w. 

25564. Calculations for the Flow of Water in 
Pipes Simplified. William Cox (A M-Oct. 4.) 
800 w. 

25586, <A Bird’s-Eye View of Niagara Falls. 


Interesting Data of This Tremendous Water 
Power. Ill, (E RN Y-Oct. 3.) 750 w. 
25627. Machinery for Operating a 247-ft. 


We supply copies of these articles, 


W= Words. 
Swing Span by a Pelton Wheel. Ill, (E N-Oct. 
4.) 800 w. 

25654. Limits tothe Profitable Development 
of Water-Power,(E N-Oct. 4.) 3000 w. 
Irrigation. 


24967. A Review of Irrigation.—Lessons 
to Be Learned. Ill. J. W. | owell (W A-Sept.) 
2800 w. 

24968. Irrigation—Theory and Practice. B. 


C, Buffum (W A-Sept.) 2400 w. 
¢25024. Inundation Canals, 
E-Aug. 2000 w. 

25047. The Cession of Arid Lands to the 
States (E N-Sept. 13.) 500 w. 

*25137. The West Gallatin Irrigation Canal 
Montana. Ill. A, E. Cumming (J A E S- 
Aug.) 3000 w, 

+25360. Irrigation inthe Native States of the 
Malay Peninsula (I E-Aug. 25.) 1500 w. 

*25560. The Progress of Irrigation Thought 
in the West. William E. Smythe (R of R- 
Oct. ) 3700 w. 


E. A. S. (lI 


Miscellany. 

*24954. Advantages of the Tehuantepec 
Route. Ill. Elmer L. Corthell (E Mag-Nov.) 
3000 w. 

*24921. The Alignment of Tunnels. 
torial (Eng L-Aug. 31.) 2000 w. 
25054. Asphaltic Cement. 

(Sc A S-Sept. 15.) 3500 w. 

*25139. Masonry Lining at Mullan Tunnel. 
Ill. H.C. Relf (J A E S-Aug.) 2300 w. 

25409. Diagrams for Proportioning Wooden 
Beams and Posts. Ill. (E N-Sept. 27.) 400 w. 

25410. The Busk Tunnel on the Colorado 
Midland R. R. Ill. (E N-Sept. 27.) 1600 w. 

*25514. The Philadelphia Asphalt Tests. 
Dolphus Torrey (P-Oct.) 1200 w. 


Edi- 


A. S. Cooper 


*25682. Solid Rock Dredger. Ill. (Eng L- 
Sept. 28.) 1800 w. 
Serials, 
21592. The Harlem River Speedway. Ill. 


(E R-Began April 28—g parts to date—15 cts. 
each). 

22758. The Chicago Drainage Canal (R 
R-Began June 9—I5 parts to date—15 cts. 
each). 

23669. Centrifugal Pumps. Ill. John Rich- 
ards (I S F-Began July—4 parts to date—30 cts. 
each). 

24421. Notes on the Strength of Framed 
Structures as Affected by Elasticity. C. F. 
Findlay (Eng L-Began Aug, 10—Ended Sept. 
7—3 parts—30 cts. each), 


25445. The Clyde Trust Dredger ‘* Cairn- 
dhu” Ill, (E-Began Sept. 21—1 part to date 
—30 cts), 

25661. Module Gate. Ill. R. G. Kennedy 


(I E-Began Sept. 1—1 part to date—45 cts). 


See introductory. 
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Sanitary Plumbing. 

A MOST important point as regards the 
elation of contracting plumbers to work 
executed by them is brought to public 
attention tn an article printed in Zhe 

{rchitect (London). The writer of this 
irticle claims to speak from experience 
when he says that the terrible havoc made 
from time to time through the agency of 
iefective plumbing-work in Great Britain 
ind America has, without proper inquiry, 
been attributed to plumbers, forgetting or 
ignoring the fact that for the most part 
plumbers’ work is issued in accordance 
with specifications ‘‘ which, in the major- 
ty of cases, were framed on false economy 
ind very often in ignorance of the subject 
»y the architect who drew them.” 

The article is a reprint of a paper read 
before the Associated Master Plumbers of 
Victoria by M. F. B. Brady, and first 
printed in the Australasian Builder. 


‘*Asa sample, an architect specified (where 
the owner would willingly pay for good work) a 
i'4 inch cast-iron rain-water pipe with red lead 

»ints for vertical soil pipe from three water- 
closets; and to make matters worse, had it 
ixedin a recess in a wall. When remonstrated 
vith, he said: ‘Carry out the work as specified 
and I will accept all responsibility.” I merely 
mention this as an instance of how the plumber 
s blamed for defective work when the specifica- 
tions distinctly give him material to use which 
enders it impossible to make the work secure 
for any length of time; and then the architect 
is the first to fix the blame on the plumber. I 
sincerely trust for the sake of all concerned that 
the architects of this colony will have all fixed 
rules and data at their fingers’ end, so that in- 
competent and unscrupulous persons may be 
prevented from undertaking the execution of 
work which they do not understand. I con- 
sider that every architect should be sufficiently 
instructed in plumbing to know the difference 
between good and bad work in course of con- 
struction, not after.” 


The paper is a long one, and goes over 
the whole ground of materials and work- 
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manship. With reference to protecting 
cast-iron soil pipes Mr. Brady says, that, 
while some good authorities advocate first 
galvanizing, and then coating with Dr. 
Angus Smith’s solution, the unenduring 
character of all solutions is well known. 
“Although the idea looks well on paper, 
in a great many cases it helps to cover 
defects and imperfections which might 
exist in the pipe.” From his practical 
experience he doubts very much the effi- 
cacy of any solution when applied to 
soil pipes. 

‘*T do not for a moment dispute its qualities 
as atemporary resisting medium to oxidation in 
iron pipes, when used as a conduit for fresh 
water. Iam ata loss to know why such good 
authorities prefer that cast-iron pipe should be 
galvanized when used for soil pipe. I am sure 
it requires no great reasoning to prove that the 
use of zinc should be studiously avoided and 
condemned, and no architect or plumber should 
allow it to be used. Now as to incrustation, I 
have taken down some cast-iron soil pipes which 
have been in use for about eight years. When I 
examined the amount of deposit on one side of 
the pipes, especially at the joints, it seemed in- 
credible ; but wherever the incrustation was great- 
est the pipe was perfect, although one could crush 
the opposite side with the fingers. No doubt the 
deposit formed a concrete, and protected the 
surface covered at the expense of the other side. 
I might mention that it was a medium descrip- 
tion of a cast-iron pipe, ventilated, but improp- 
erly. At a recent convention of the Master 
Plumbers of New York, a section of iron soil 
pipe taken from a building wasexhibited. The 
exhibit showed in a practical way the ravages 
made on iron pipe which was fixed, yet at the 
same time appeared to be in a fair state of pres- 
ervation, with the exception of a deposit of rust. 
If required I could give several instances like 
the foregoing with date and place.” 

The author advocates the use of iron 
for soil pipes. He is certain it will be 
largely used in Melbourne in future work. 
As a drain pipe he would compel it to be 
used in all cases where passing through or 
under a house; for, buried in theearth, it 


303 


fw 
Mes 
| 
| 
| 
t 
‘a 
| 
| 
q 
| 
| 
— 
| 
| 


304 


would be free from destructive atmospheric 
influences; but he strongly deprecates the 
use of galvanized cast or wrought iron 
pipes for soil or waste pipes, even when 
disconnected from the drain. As to lead 
soil pipes he says: 

‘* Now as to lead soil pipes, I have often read 
and heard a great deal about the incrustation 
on them, but in my experience I have failed to 
discover anything approaching the incrustation 
previously described as existing in the iron pipe, 
even when fixed under much more unfavorable 
conditions, viz., no ventilation. One proof of 
this statement: During a building alteration in 
the Mercy Hospital, Cork, 1881, I had to remove 
a stack of 4% inch lead soil pipe which had 
been in positica for over thirty years and was 
not ventilated. I was astonished at the state of 
preservation of the lead ; the only portion that 
looked suspicious was the soldered seam, I cut 
the seam out, left the lead to dry, and when I 
again examined it found no sign of deposit ex- 
But the lead 
traps, especially the seal chamber and above it, 
when touched, actually fell asunder, being com- 
pletely oxidized. Still I do not doubt there 
have been such cases of incrustation in lead soil 
pipes met with, but I have never seen them.” 


cept a small powdered substance. 


The Difference in Amount of Radiation Re- 
quired in Buildings of Good and Poor 
Construction, 


As bearing upon the recently agitated 
question of guarantees, given by heating 
contractors to owners, or, as a well-known 
writer has recently put it, “ how far the 
risks of failure to heat a building ought to 
be shared between the owner and contrac- 
tor,” a paper read by Mr. E. P. Bates of 
Syracuse, N. Y., at the sixth annual con- 
vention of the Steam and Hot Water Fit- 
ters’ Association of the United States, held 
in New York city in June, 1894, is very in- 
structive. 

The paper gives an account of personal 
experiences as a contractor in this line of 
business, and indicates that failure to heat 
buildings to a guaranteed degree in ‘zero 
weather” is often much more the fault of 
the constructor of a building than of the 
contractor who puts in the heating plant. 
This being admitted, it has been held by 
another writer on the subject, that guaran- 
tees should be mutual, and that the guaran- 
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tee of the contractor that the apparatus he 
places in a building will heat it to a stated 
degree under stated conditions, shall in- 
clude among those conditions that the 
building shall be well constructed, whether 
it be of stone, brick or wood. Only one 
interesting example given by Mr. Bates 
will be here quoted out of a number of 
equal significance. 


In the fall of 1879, I placed a low pressure 
steam heating apparatus in a building designed 
for a home for old ladies. Many of the rooms 
were small, and in order to warm them without 
question a radiator was placed in each room. 
Knowing that a high temperature would be 
agreeable, the calculation was made that one foot 
of radiation would warm forty cubic feet of air. 
This we considered very liberal when the fact 
that we used the Gold sheet iron radiator is taken 
into account. We were, however, doomed toa 
very serious disappointment, as the temperature 
in the room on the windward side of the house 
frequently fell to 50° and sometimes even below 
during severe cold and windy weather. After 
reconsidering all the conditions we determined 
to add a large percentage of radiation, which was 
done, and the building has been thoroughly 
warm ever since. Theamount of radiation added 
in many of the exposed rooms was from 50 to 
100 per cent. over that originally supplied. To 
my mind the rooms in this building are very un- 
comfortable ; for the excessive amount of radi- 
ation required to maintain the temperature pro- 
duces a very disagreeable condition of affairs, to- 
gether with the excessive loss of heat through 
the thin walls and many air leaks, It was soon 
found that, although the ratio of radiation was: 
very excessive, under the existing conditions the 
condensation was very rapid, and more boiler 
power was required to maintain the steam press- 
ure. Consequently an additional boiler was sup- 
plied at the expense of the heating contractor, 
which gave plenty of generating power, but all 
this was accomplished at a heavy: proportional 
loss to the contractor. To my mind, as I review 
the entire matter, I find that the original calcu- 
lations for boiler and radiating surface were cor- 
rect, providing the building in question had been 
ordinarily well constructed, But from subse- 
quent surveys I conclude that the architect and 
building contractor produced about as poor a 
specimen as it was possible to do and have it 
stand up asa public building. The result is that 
the amount of fuel needed to warm the building 
is enormous. 
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The example well illustrates the risks 
which contractors take in giving the cus- 
tomary guarantees; and as in many cases 
it is impossible for them to determine 
when making their estimates whether the 
building they are estimating for will be 
well built or otherwise, it seems unfair that 
all this risk should be borne by the con- 
tractor alone. The heating trade has al- 
ready begun to protest against this injus- 
tice. 


Irrigation of City Parks. 


THE burden of an editorial article in 
Garden and Forest upon the subject indi- 
cated in the title, is the need of appliances 
for irrigating public parks. Much of what 
is said upon the subject also applies so well 
to private pleasure grounds as to fitly find 
a place in Domestic Engineering. 

The position is taken that “no city park 
vsught to be called finished until adequate 
provision is made for watering every inch 
of it.” 

Unfortunately there are very few public 
or private parks in this country that in 
time of drought can so effectually irrigate 
as to prevent injury to any part of the 
grounds. The article quoted cites Central 
Park, New York, as an exampleof miserable 


deficiency in means for irrigation, and says’ 


itshould have an addition of from thirty 
to forty thousand feet of underground pip- 
ing, and fifteen to twenty thousand feet of 
rubber hose to supplement its present fa- 
cilities for watering the grounds in dry 
weather. Of New York city parks it says: 


As an evidence of the beneficent effects of ir- 
rigation one has only to glance at the chain of 
small parks in Fourth Avenue, where the shrubs 
are holding all their leaves, and the grass is a 
vivid green even on the thin soil of the tunnel. 
On the other hand, Morningside Park is a pic- 
ture of desolation which it is painful to behold. 
A feeble attempt at watering the lower portion 
of this park has been made by attaching hose to 
one of the city hydrants far beyond the limits of 
the park, and last week wesaw several men doing 
the best they could with a reach of hose a thou- 
sand feet long. But this is slow and ineffectual 
work, and it is a wonder that any of the shrubs 
on the rocky slopes are alive. 


With reference to increased facilities for 
irrigation it says : 

With such a plant a very small force, working 
systematically, could do effectively what four 
times as many men are now trying to do and 
making an utter failure. It is easy to see how 
large an area one man could attend to regularly 
and systematically if he had the proper machin- 
ery, and how in this way a perfect record could 
be kept, showing just when a space had been 
watered, and just how much was given to it. 
There may have been some excuse for dribbling 
out an inadequate water-supply tothe parks when 
water was said to be scarce, although there 
seems no reason why the city should not deal 
with the parks in this respect as liberally as with 
any similar area in its thickly populated portions. 
There is no lack of water now, however, and 
there is no one thing that Central Park and 
Morningside need so much as proper facilities 
for applying it. 


Slipshod Sanitation. 


IN one of the Manchester (England) 
Health Lectures, Dr. Noble questions why 
it is that in spite of the great amount of 
work done in recent times for the advance- 
ment of sanitary measures there has not 
been a corresponding decrease of sickness 
and of the death-rate. Inthe Plumber and 
Decorator (Sept. 1, 1894), W. L. Hunter, 
M. D., answers the question in a way that 
applies to American as well as to English 
cities. He alleges that a large portion of 
what is called sanitary work in city dwell- 
ings is such simply in name, and that from 
various Causes, sanitary laws are not prop- 
erly enforced. 

Personal habits of diet and drink, and 
attention to, or neglect of personal clean- 
liness, have much to do with the sanitary 
condition of towns especially among the 
poorer classes; but Dr. Hunter holds that 
ineffective administration of sanitary reg- 
ulations is the main factor in keeping 
death-rates up to their present mark, 


Much worse than the passing of these permis- 
sive Acts is the fact that the compulsory Acts 
are only compulsory in theory, and, as a fact, 
they are toa great extent disregarded, It is a 
matter of daily knowledge that a great portion 
of what has been called the Sanitary Charter, the 
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Public Health Act, 1875, is allowed to be a dead 
letter, and is ignored by the guardians of the 
public health. 

An example of the loose administration 
of sanitary laws is found in the way vacci- 
nation is resisted and evaded. 

Of this he remarks: “In some places 
the act is not enforced at all, and in others 
the one-mark, or what the Yankees would 
call the “one horse” system of vaccina- 
tion is steadily on the increase.” 

As areason for not enforcing sanitary laws, 
it is alleged that the public are not sufficiently 
educated to understand the importance of them, 
This seems to me rather an argument for giving 
effect tothem. If there is any doubt about the 
good of a measure I can understand waiting for 
the development of public education; but when 
its utility is so fully established, there can be 
little objection to strictly enforcing it. The 
*‘liberty of the subject’ bugbear is another 
plea. This cuts both ways, and it is against 
reason that a man should be allowed to commit 
manslaughter by poisoning his neighbor's family 
with infectious disease, or with sewer gas from 
his defective drains. Besides, this same deli- 
cacy for private feeling is not shown so strongly 
in other matters, ¢. g., in the collecting of rates 
and taxes, or in the stamping out of cattle dis- 
eases, These inefficient laws are frequently 
made less effective by the conditions under 
which they are administered. 

The article goes on to point out glaring 
evasions of sanitary regulations in drain- 
age of English dwellings, illustrating de- 
fects by engravings which fully justify the 
term “‘slipshod” adopted in the title of 
the paper, and would seem to justify even 
a stronger term, had the author wished to 
be sensational in his treatment of the sub- 
ject. A large number of examples are 
thus treated. One only will be mentioned 
in this review,—a school in which the soil 
pipe “was connected without a trap to an 
offensive rubble sewer,” and the whole of 
the drainage work was so defective that 
the soil for some distance around them was 
impregnated with foul discharges. Rain 
water pipes were directly connected with 
this drain, and four of them had openings 
just below and about six inches from 
where the school windows were opened to 
admit fresh air, no special means of ven- 
tilation having been provided. 
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Specification Writing. 


IN a series of articles printed in the 
American Architect entitled “ Specification 
Writing,” the whole being a lecture on 
this important subject delivered before 
the Architectural Department of the Uni- 
versity of Pennsylvania, by Mr. T. Roney 
Williamson, architect, the following maxim 
relating to architects’ specifications, which, 
indeed, applies equally to all specification 
writing, is given. 

“Make your paths straight so that the 
wayfaring man though a fool, shall not err 
therein, but make them narrow as well, so 
that he shall have no room to wabble.” 

This series of articles is indexed appro- 
priately in our department of architecture ; 
but in the second number of the series 
there is a scheme for plumbers’ specifica- 
tions which may be of use to plumbers not 
only in preparing specifications for them- 
selves, as they sometimes do, but also as 
expressing the views of an accomplished 
professional architect as to what a com- 
plete specification for plumbing ought to 
comprise. 


A PAPER on “ Diseases Occasioned by 
Emanations from Sewer Drains, Cesspools, 
and other Organic Refuse,” written by Dr. 
Mark Jackson, of Barnstaple, England, 
and read at the meeting of the sanitary 
inspectors of that town, is well worth the 
perusal of all who, either as members of 
health-boards or as sanitary inspectors, or 
as general readers desire information upon 
the subject. The remarks upon what Sir 
John Simon many years ago styled “ pre- 
ventible diseases,” to which Dr. Jackson 
attributes one-quarter of all the mortality 
in England, is of especial interest. The 
paper is printed in full, in Zhe Sanztary 
Record (Sept. 8). 


With regard to pycemia and erysipelas, it must 
suffice to say that various outbreaks have been 
recorded, in which defects, of the kind already 
related, were found to exist, and on being reme- 
died the illness ceased to occur. One other 
group of cases I should like to mention, viz., 
those affecting some of the internal organs, as 
the lungs, the kidneys, and possibly the brain, 
In 1888 Sir George Johnson published a series 
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of cases of kidney affection, which he believed 
to be due to theabsorption of sewer poisons after 
carefully excluding all other causes. The most 
appropriate case from my point of view is the 
following: A town surveyor, aged forty-seven, 
had been ill for several months and was found 
to be suffering from kidney disease of a serious 
form. Asked how his illness began, he replied : 
‘*T have not been well since I got blood-poison- 
ing, eighteen months ago. I was supeinrtending 
the opening and repair of a blocked drain, and 
the smell was so bad, I came home and vomited 
several times. Next day I went again to open the 
drain, and the smell immediately made me vomit. 
At first I suffered from disordered digestion, 
with headache and vomiting. 


I have never been 
well since.” And the poor fellow never recovered. 
\nother case cited by Sir G. Johnson was that 
of a schoolmaster living in the basement of a 
schoolhouse, where there was a blocked drain, 
the area in consequence being flooded after 
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heavy rainfall. He developed kidney disease, 
although a teetotaler. 

Numerous other cases of disease result- 
ing from sewer poison are cited. A private 
school, situated on the outskirts of a town 
of about 7000 inhabitants, had a lawn in 
front, separating it by about 25 yards from 
the public road. One of the main drains 
of the district passed beneath the road, 
and a ventilating opening had been recently 
made into the drain, in spite of a protest 
from the proprietor of the school. At the 
time the sewer was opened the wind blew 
towards the house, carrying with it a most 
offensive odor. A few days after the drain 
had been opened, about one dozen cases 
of illness, more or less serious occurred 
amongst the boys and other inmates, 
among which were cases of pleuro-pneu- 
monia, complicated with abscess. 


25210. Lessons in Practical Plumbing—Al- 
tering Underflow Work. Ill. Grayson (S P- 
Sept. 15.) 1300 w. 


25289. Gas Piping for Buildings (E R-Sept. 
22.) goo w. 
25295. Essential Requirements for the Gas 


Piping of Buildings (E R-Sept. 22.) 700 w. 
*25345. The Sanitary Association of Scot- 
land (S R-Sept. 15.) 2000 w. 


Miscellany. 


*25118. Diseases Occasioned by Emanations 
from Sewer Drains, Cesspools, and Other Or- 
ganic Refuse. Mark Jackson (S R-Sept. 8.) 
3800 w. 


*25239. Cesspools for Country Residences, 
Ill. E.S. Marsh (D E-Sept.) 1100 w. 


25247. The Greenhouse (Met W-Sept. 22.) 
800 w. 
Serials. 
24542. Plumbing in Mr. C. P. Huntington's 
Residence. Ill. (E R-Began Aug. 25—4 parts 


to date—1I5 cts. each). 


24643. Protection from Lightning. Alex. 
McAdie (E E N Y-Began Aug. 29—4 parts to 
date—15 cts. each). 

25500. ‘The Gas Cook Stove as It Is and as 
It Should Be. Adam Gasmann (P A-Began 
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The Truth About Municipal Electric 
Lighting. 

IF there is any one thing more than an- 
other respecting which it seems almost 
impossible to procure trustworthy data, it 
is the actual cost of operation in electric- 
lighting plants owned and managed by 
municipalities. Nowhere is it more true 
than in municipal bookkeeping, that al- 
though figures may never lie, liars are fre- 
quently permitted to figure. The £vectr- 
cal Engineer has performed a real and last- 
ing service to the public and to the profes- 
sion. by giving in its issue of September 
5, a series of carefully compiled tables ex- 
hibiting the results of a detailed and sys- 
tematic inquiry into the workings of elec- 
tric light plants in the United States 
under municipal management. This work 
has been done by Horatio A. Foster, a 


well-known expert in electrical industrial 
statistics, and may fairly be said to be a 


model investigation of its kind. More or 
less complete returns were received from 
42 stations out of some 150 to which cir- 
culars of inquiry were sent. Of these, only 
34 have given information admitting of 
complete tabulation. The inquiries relate 
to capital invested; cost of equipment; 
capacity of dynamos; operating expenses 
and fixed charges, with the necessary sub- 
divisions of these general subjects. Fixed 
charges, 7. ¢., interest and depreciation, 
have been returned in but very few in- 
stances, and the deficiency has been sup- 
plied by the compiler from the best avail- 
able data. In more than half of the 34 
municipalities from which full reports have 
been received, the population is under 
5000, rendering it extremely doubtful if a 
plant under any kind of management 
would be a profitable undertaking. All 
the items mentioned are worked out in the 
tables in great detail, but anything more 
than a brief summary of some of the most 
important deductions would exceed the 


space at disposal. The average cost of 
“full-arc”’ plants for city use is $249.30. 
This agrees very well with $250 per lamp, 
the price quoted formerly by a leading 
manufacturing company, and does not ap- 
pear to sustain the contention that muni- 
cipal plants are always more costly in the 
first instance than private ones. The cost 
of incandescent plants averages $258.91 per 
kilowatt, which does not seem to be ex- 
cessive. A comparison of the unit cost 
per arc-lamp-hourin 14 municipal plants 
with the cost of the same in private plants, 
in cities of corresponding population as 
given in the census report of electrical 
industries in the state of New York, 
shows that the former is $0.0444, and the 
latter $0.0358, an economical difference of 
20 per cent. in favor of the service sup- 
plied by private companies. One table 
given enables a comparison to be made 
between the total cost per kilowatt 
for the output of the station; the cost 
per kilowatt for city lighting after de- 
ducting the total income from the total 
gross cost, and the price per kilowatt 
to cities supplied by private compa- 
nies. This table shows that the actual 
cost of electrical energy per kilowatt 
to a municipality, is greater when commer- 
cial lighting is furnished than when the 
city does its own lighting only, a fact 
which would seem to be explicable only 
upon the hypothesis of extremely low 
prices for commercial lighting. Mr. Fos- 
ter has apparently taken the utmost pains 
to present the whole matter with perfect 
impartiality, and his results, so far as they 
go, may be regarded as more trustworthy 
by far than any figures heretofore given to 
the public. By way of a side-light on the 
question, it would be a pity not to quote 
part of a reply received from the manager 
of one municipal plant, which extract is 
herewith submitted without comment: 
‘*The mayor and all councilmen, city clerk 
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and all citizens of the city try to run the plant. 
The waterworks and electric lights are run to- 
gether. As the mayor and committee with the 
assistance of a leather-headed clerk all dictate 
what shall be done and where supplies shall be 
bought, I therefore have no report to make, 
With eight years experience, I would advise all 
towns to hire their lights which is by far the 
cheapest. After May Ist the plant may be more 
in a business way. I am not in favor of any 
town or city owning an electric-light plant.” 

It may fairly becontended that Mr. Fos- 
ter’s tigures do not support the assertions 
so confidently made in many quarters as 
to the superior excellence and cheapness 
of the service furnished by municipally- 
owned plants. Still, it must be said, that 
while the municipal figures might be much 
better, the figures of many of the privately 
owned plants are no better than they 
ought to be. There is evidently a great 
opportunity for reform inthe bookkeeping 
of American electric lighting stations, 
both public and private. 


Driving Factories by Electricity. 

GEORGE A. GOODWIN, president of the 
Society of Engineers, London, writing to 
the Zextzle Recorder of Manchester, makes 
some interesting observations in respect 
to the economy of electrically-driven ma- 
chinery in factories, which are in part re- 
produced in the Boston Journal of Com- 
merce (September 8). Mr. Goodwin points 
out that one inherent advantage in driv- 
ing by electricity is that the conductors 
convey the power practically without loss 
and only in strict proportion to the 
demand, while in case of mechanical 
transmission the loss by friction is not only 
very considerable, but is a constant quan- 
tity, whether full or partial work is being 
done, amounting in many cases to as much 
as 20 to 4o per cent. of the gross power. 
The longer the distance of transmission 
and the less the load, the greater the pro- 
portionate loss; in many cases a very im- 
portant matter. From the necessarily in- 
termittent character of the work in facto- 
ries and workshops, frequently only a small 
fraction of the work done by the engines 
is actually converted into useful effect at 
the machines. A further objection to the 
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mechanical system is the almost insur- 
mountable difficulty of economical exten- 
sion; for instance, to increase a plant of 
500 horse power to 700 or 800 horse power 
would require the almost complete substi- 
tution of heavier shafting, and a great 
augmentation of dead load on the struc- 
ture, while in case of an electric installa- 
tion, little or no radical alteration would 
generally be required. In factories where 
the machinery works intermittently and is 
liable to great fluctuations of load, the 
economy of working by electric power is 
very marked, as only a sufficient amount 
of current is required at any time to do the 
the work in hand. The current can be 
switched off and on with the greatest ease 
and rapidity, and in comparison, the use 
of cross-belts and loose pulleys appears to 
be aclumsy, not to say unscientific, method 
of handling power. Where each machine 
may have its own motor, a unique and 
highly economical method of using power 
is available. It is hardly necessary to re- 
mark that no hard and fast law can be laid 
down ; each case must be individually con- 
sidered, and that system adopted which 
promises the best results. In the case of 
existing works, it is probable that the cost 
of conversion to the electric system would 
seldom be warranted, but for new factories 
or renovations, without doubtthe question 
of electric driving should be most seriously 
considered. In these days of fierce com- 
petition, when profits are reduced to their 
lowest ebb, the careful study of every pos- 
sible means of economical working is of 
vital importance to every manufacturer. 


The Earth as an Electrical Conductor. 


THE discovery that it was practicable to- 
make use of the earth as a return conduc- 
tor for telegraphic currents was made by 


Steinheil as early as 1837. In all practical 
telegraphic work, for half a century past, 
the earth has been regarded and treated as 
a conductor of infinitely small resistance, 
although in some special cases this as- 
sumption has proved to be very far from 
the truth. In attempting to use the earth 
as the return for an electric-motor line 
3000 feet long, at the Alabama Polytechnic 
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Institute some two years ago, the terrene 
resistance was found to be abnormally 
great, and an investigation of the matter 
was accordingly undertaken by Mr. John 
H. Holt, the results of which are embodied 
ina serial paper in the Electrical World 
(September 22, 29). Two sets of earth 
plates were used; one pair of copper of 
14 square feet surface, packed in iron 
filings and charcoal and buried in moist 
earth, and the other pair of iron, 2!4 by 
3's feet, immersed in the water of wells 
dug for the purpose. Witha dynamo cur- 
rent, the resistance of the earth was found 
to increase with the strength of current, 
and it was also found that the resistance 
was much higher when the plates were 
immersed in water than when buried in 
the earth. In another experiment, using 
intermediate plates, it was found that the 
resistance of the first 500 feet was greater 
than that of the whole 3000, This para- 
doxical result proved to be due to the 
character of the geological formation, 
which was Laurentian overlaid with drift. 
The resistance of the drift proved to be 
very much higher than that of the older 
formation. The effects of polarization 
were very marked in some of the experi- 
ments. Eliminating these, the resistance 
of the earth between the terminal plates 
was found to be 92.4 ohms, and between 
the plates immersed in the wells 121 ohms ; 
much more than would have been expected 
priore. 


How Incandescent Lamps Are Made. 


Art the end of the year 1893, according 
to the most trustworthy statistics accessi- 
ble, there were in use in the United States, 
in central-station plants, a total of 2,500,- 
ooo incandescent lamps, and in isolated 


plants nearly 1,500,000 more, making a 
grand total of no less than 4,000,000 lamps. 
In view of these figures it certainly seems 
remarkable that so little information has 
been published respecting the processes 
and methods actually in use in the lamp 
factories of this country, and it is perhaps 
no less remarkable that one of the best 
papers which has yet appeared on the sub- 
ject should be found ina journal devoted 


REVIEW OF THE INDUSTRIAL PRESS. 


to a rival—we had almost said a hostile— 
industry. In the American Gas Light 
Journal (September 24) William E. McKay 
gives a minute and well-illustrated descrip- 
tion, covering nearly four large pages, of 
the processes employed, presumably in the 
Beacon company’s Boston factory, of mak- 
ing incandescent lamps with silk filaments. 
The substance of this description, if not 
its very language, is confessedly borrowed 
from an address by Mr. E. E. Cary before 
the graduating class of the Massachusetts 
Institute of Technology last summer, but 
electrical engineers will probably be glad 
to get hold of it, even in this roundabout 
way. One peculiarity of the Beacon pro- 
cess is the peculiar mechanical pump used 
in the exhaustion of the bulbs, by means 
of which it is alleged that a better vacuum 
can be obtained in 20 minutes than in two 
hours by the mercury process employed in 
the Edison factory. The majority of the 
employés among the lamp-makers are 
women, and the average daily output of 
the factory is 30 lamps per person. The 
author contends that the silk filament, 
when properly treated, averages 25 per 
cent. longer life than the bamboo filament 
preferred by Edison. 


How the Carbon Brush Came Into Use. 


A LARGE volume of current when hand- 
led at a high potential with direct-current 
apparatus gives rise to one annoying 
phenomenon which came near to making 
a total wreck of theentire electric-railway 
system, as we now know it. That pheno- 
menon was the intense and destructive 
spark which appeared at the metallic com- 
mutator brushes. In the substitution for 
metal, of that strange substance, carbon, 
which has so often come to the rescue of the 
baffled electrical inventor, an effectual 
remedy was found. Ina note in the Zvectrz- 
cal Engineer (October 3) Professor Elihu 
Thomson in his usual graceful manner, 
gives the credit of this important applica- 
tion to the pioneer electric railway inven- 
tor, the late Charles J. Van Depoele, not 
forgetting however to mention that a simi- 
lar suggestion had been made by Profes- 
sor George Forbesin a Eritish patent five 
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years earlier, which apparently bore no 
practical fruit. 


Illuminating Efficiency of Arc-Light 
Carbons. 


CENTRAL-STATION managers have long 
suspected that there must bea great differ- 
ence in the light-giving capacity of different 
brands of arc-light carbons, but experimen- 
tal data on the subject have heretofore 
been almost wholly wanting. In the 
Electrical Engineer (October 3) W. F. 
Stine reports the result of tests made in 
the laboratory of Armour Institute, in 
which several well-known commercial 
makes of carbons were compared, and a 
variation found between the average of 
different brands of from 18 to 36 per cent. 
Were it not for the fact that the great 
brilliancy of the arc renders the eye a poor 
photometer, such a wide variation as 30 
per cent. would be commercially ruinous 
to any company undertaking to furnish 
lights to the public. 


A Small But Profitable Electric Lighting 
Plant. 


Ir has long been admitted that one of 
the most difficult problems in the whole 
range of the electrical industries is that of 
getting a dividend from a small electric 
station. As an interesting contribution to 
the discussion of this question, the Z/ec- 
trical Engineer (September 26) publishes 
an illustrated description, by Franklin L. 
Pope, of a small central station operated 
by water-power which has been running 
for more than a year past in Peterborough, 
N.H.,a rural manufacturing town of about 
2500 inhabitants. The author clearly 
shows that the unusual success of this par- 
ticular plant is due wholly to intelligent 
and skilfull engineering and construction 
and the careful adaptation of the general 
plan of the work, as well as the details, to 
the requirements of the particular situa- 
tion. Perhaps the most striking fact 
about the whole affair is, that although 
the dynamo is situated at a distance of be- 
tween three and four miles from the dis- 
trict which is lighted by it, the whole busi- 
ness, at both ends, is successfully managed 
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and operated by a single man. There are 
many places in the New England and 
Middle states, where the conditions are 
certainly no less favorable than at Peter- 
borough for the establishment ofan electric 
lighting plant, and it would seem that the 
example here given might in many cases be 
followed with profit and advantage. In 
fact the owners and managers of larger 
plants might find many points of interest 
and value in Mr. Pope’s graphic and 
minute description of this little plant. His 
figures show quite conclusively that it is 
possible to earn a dividend of some 14 
per cent. on an investment estimated at 
$11,000, 


Chips From a Storage Battery Workshop. 

THE knowledge we now possess of the 
laws of life and of health has for the most 
part been derived from the dispensary, the 
hospital and the dissecting-room. The 
storage-battery has been, thus far, but little 
less of a scientific mystery than the human 
organization, and it looks as ifa knowledge 
of its idiosyncrasies could only be gained 
by analogous means. In the Lvectrical 
Engineer (October 3) Mr. James K. Pum- 
pelly gives a graphic and entertaining ré- 
sumé of some of his observations and ex- 
periences in a hospital devoted to the 
repair and rehabilitation of diseased and 
worn-out storage battery plates, in which 
may be found the clue to more than one 
of those mysterious and calamitous failures 
which have so tried the patience and de- 
pleted the purse of every one who has ever 
had anything to do with that “ mule of 
science "—the storage-battery. It is a 
timely and valuable paper. 


Electrical Manufacturing in Canada. 


ELECTRICITY is destined to do great 
things in the future for the Dominion of 
Canada, especially in the industrial devel- 
opment of its numerous and extensive 
water-powers. 
the extent of the electrical manufacturing 
interests of Canada, and it is therefore 
with a feeling of surprise that one reads 
the interesting and profusely illustrated 
account of the works of the Canadian 


Few people are aware of 


} 


312 


General Electric Company at Peterboro, 
Ont., by T. C. Martin in the Avectrécal 
Engineer (September 19). This is one of 
the most extensive manufacturing con- 
cerns in the British colonies, and is by far 
the manufactory of electrical 
goods; indeed, so far as variety of pro- 
duct is concerned, it probably has but one 
rival, even in the mother country. Every 
conceivable article used in electric-light- 
ing and electric-railway service, from 
dynamos and street-cars down to watch- 
work meters and incandescent lamps, is 
turned out in great quantities and of agrade 
of workmanship comparing favorably with 
that of any other establishment in the 
world. 


largest 


The Power Line From Niagara to Buffalo. 


THE route and manner of construction 
of the power-line which is to transmit a 
portion of the energy of Niagara to the 
city of Buffalo has been a matter of much 
anxious consideration among those interes- 
ted in this great enterprise. We learn 
from the Evectrical Engineer (October 3), 
that an overhead line is to be constructed 
in duplicate by two different routes, one 
of which comes from the plant on the 
Canadian and the other from the plant on 
the American side. The route is princi- 
pally along a special right-of-way 30 feet 
wide, which has been secured through the 
farms on Grand Island in the Niagara 
river. The total distance from the power- 
house to the Buffalo city limits, as the line 
is now located is only 13.25 miles. Steel 
poles and porcelain insulators are to be 
used, 


The 5000 Horse-Power Dynamos for Ni- 
agara. 


THE secret of the details of the mam- 
moth dynamos now in process of construc- 
tion for the electrical distribution plant at 
Niagara has been very closely kept, but by 
some means not stated, the Lvectrical En- 


gtneer appears to have got hold of it, 
and publishes (September 26) a sectional 
drawing, with descriptive text and some of 
the principal dimensions of this electrical 


monster. It has a fixed armature and 
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horizontally rotating field, which at a speed 
of 250 revolutions per minute, produces 
two alternating currents in quadrature, 
each of 775 amperes and 2250 volts. The 
alternations are at the rate of 50 per sec- 
ond. Itclosely resembles in many of its 
features the design exhibited by Professor 
George Forbes before the London Insti- 
tute of Electrical Engineers about a year 
since, which excited so great an interest 
and so much adverse criticism in profes- 
sional circles. 


Home-Made Electrical Instruments. 

THERE is no possible way in which the 
student can arrive at so thorough an un- 
derstanding of any piece of mechanism as 
to construct, with his own hands, either 
the machine itself or a working model of 
it. For this reason, Mr.G. E. Dunton has 
conferred a real benefit upon the electrical 
student and amateur, by furnishing minute 
and explicit directions, with all needful 
illustrations, for constructing a serviceable 
form of ammeter and voltmeter for meas- 
uring the volume and potential of electric 
currents. Mr. Dunton’s article will be 
found in the Electrical World (September 
22 and October 6) and will enable any one 
having a reasonable amount of skillin that 
class of handiwork to construct efficient 
and handsome instruments. 


The Toronto Municipal Plant. 

REFERENCE was made in this depart- 
ment last month to proposals which had 
been invited by the city engineer of To- 
ronto for the construction of an arc-light- 
ing plant for that municipality. According 
to the Electrical Engineer (October 10), 
the lowest bid for a complete city plant 
was $253,007, on which, allowing interest 
at 4 per cent. and depreciation at 6 per 
cent., the annual fixed charges would be 
$25,300, and the cost of maintenance $75,- 
295. For 1300 street lights, this would in- 
volve a cost to the city of $77.37 per light 
per year. The local electric lighting com- 
pany determined to hold the business if 
possible, put in a bid of $72.82% per light 
per year. This bid was accepted, and ac- 
cordingly the local company will, for the 
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present at least, continue to do the city 
lighting of Toronto. But contractors who 
have spent much timeand labor in making 
estimates and preparing bids for the new 
plant will hardly be particularly gratified 
to find that the only use made of their 
elaborate figures is that of a club to knock 
down the prices of a local electric lighting 
company. 


Lightning Protection for Electric Circuits. 


THE Franklin Institute Committee on 
Science and Arts has awarded the John 
Scott medal to Alexander J. Wurts, of 
Pittsburgh, Pa., for his original improve- 
ments in apparatus for protecting electric 
circuits from the destructive effects of 
lightning discharges. The report of the 
committee is published in the Journal of 
the Franklin Institute (October). Mr. 
Wurts’ device for the protection of alter- 
nating circuits consists of seven cylinders 
of metal, each one inch in diameter and 
three inches long, mounted vertically side 
by side, and separated from each other by 
spaces of one sixty-fourth of an inch each. 
The central cylinder is connected to the 
earth and the two outer ones to the out- 
going and return wires of a high-tension 
alternating circuit. When an electrical 
discharge to the earth takes place, either 

*from one side or from both sides simul- 
taneously, it is found that the flash is in- 
stantaneous, and is not followed, as is 
ordinarily the case, by an arc, while the 
change in the strength of working current 
in the circuit is too small to be apprecia- 
ble. After-examination of the cylinders 
shows a slight black pit or burn where the 
discharge has passed. Mr. Wurts’ dis- 
covery is that this property of non-arcing 
is one which is confined to certain par- 
ticular metals and combinations of metals. 
The most common of these are zinc and 
antimony. With these metals it is impos- 
sible to start and continue an arc, provided 
thee are separated by an air-gap of one 
sixty-fourth of an inch. Mr. Wurts has 
also devised a complete system for the 
more effectual protection of long high- 
potential circuits, which consists in plac- 
ing at various points, impedance coils of 


low resistance. These points, according 
to Mr. Wurts, become points of reflection 
for the high-frequency surging, which he 
considers to be the essential characteristic 
of lightning discharges. Mr. Wurts’ devices 
are cheaply manufactured, and are said to 
act very effectively in preventing damage 
by lightning, and this without interrupt- 
ing the normal course of operations upor 
the circuits. 


Over-Compounded Dynamos in Parallel. 


THE cross-sections of the conductors in a 
multiple-arc system of electrical distribu- 
tion are determined on the basis of a cer- 
tain percentage of loss in the conductors at 
some particular load. The loss in the line 
increases from zero at no load to the des- 
ignated percentage at full load. In order 
to maintain a constant pressure at the ini- 
tial point of distribution, the dynamo is 
often over-compounded, so that the press- 
ure at its terminals increases progressively 
with the increase of current. In a paper in 
the Electrical Wortd (October 13) Profes- 
sor E, P. Roberts shows that when two or 
more dynamos are connected in parallel 
and each compounded in the usual manner 
for a definite line loss, the automatic regu- 
lation of voltage aimed at will only be at- 
tained in case all the dynamos are kept in 
circuit. If one or more be disconnected 
when the load is light, those remaining 
will over-compound, not for the current in 
the line, but for the current in their arma- 
tures. In case only one machine is left in 
circuit, and that heavily loaded, it is possi- 
ble for a maximum increase in pressure to 
take place when the load is at its mini- 
mum, and in case the load is of incandes- 
cent lamps, such a result might be disas- 
trous to them. The remedies suggested 
are, either a multiplicity of independent 
circuits, which means the abandonment of 
parallel working, or else the use of rheo- 
stats in the shunt circuit which would 
seem to entail considerable waste of 
energy. Editorially, the lWordd/ suggests 
the employment, in such cases, of plain 
shunt dynamos. Perhaps there may be 


still other practical ways out of this diffi- 
culty. 
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How Shall Young Men be Educated in 
Applied Chemistry ? 


THIS very timely question has recently 
been discussed at some length by Dr. 
Peter T. Austen in the Pharmaceutical 
Era, and his remarks are reprinted in 
the Sczentific American supplement. Dr. 
Austen emphasizes the growing importance 
of the chemist in manufactures, engineer- 
ing, metallurgy, agriculture and indeed in 
all branches of modern industry, his inti- 
mate relationship with all these arts, and 
the need of a broad and liberal education 
to give him the proper grounding for any 
one of the multifarious specialties and 
functions he may select for his life work or 
may be called upon to assume. Since the 
future of a chemical student is often so 
uncertain the author recognizes the im- 
possibility, in a strict sense, of laying out a 
course of study that would perfectly fit a 
man for each and all of the wide range of 
specialties; and holds that the training 
is not intended to do more than to ground 
a student thoroughly in the principles and 
practice of the science in such a way and 
to such an extent that he may be able to 
take up any application he may choose 
and follow it up by independent study and 
experimentation. The author's experience 
is drawn upon to point out the nature of a 
course of study, as followed in our best 
technical schools, and improved to accom- 
plish the desired end; and he remarks 
that in some respects somewhat different 
courses are called for in the United States 
than in Germany, one cause among others 
being the wide difference which exists be- 
tween the preparatory school education of 
the two countries. He insists upon a 
thorough drill in English branches asa 
preliminary, and considers the ability to 
read German a great advantage to the 
chemist who would keep pace with the 
times, inasmuch as most of the chemical 
literature is in that language, while indeed 
most of the chemical progress is now in 
Germany. Dr. Austen’s ideal of a general 


education including history, the elements 
of law, political economy, mathematics, 
metaphysics, logic, ethics and literature is 
probably unattainable by the average chem- 
ical student in these busy days. It might 
be summed up ina requirement that the 
student should have taken a full course in 
a first-class college before entering upon 
his technical training; but the time and 
expense required preclude this for the 
majority of young chemists. 

Coming to the direct training, Dr. Austen 
thinks that in many institutions the instruc- 
tion in chemistry is too much confined to 
analysis, and that the graduates, although 
good analysts, are handicapped when enter- 
ing a manufacturing works, where the dif- 
ficulties and the methods are altogether 
new. The course should begin in the 
laboratory, and with a thorough and 
elaborate drill in experimental chemistry. 
Personally conducted experiments in chem- 
istry and physics alone can induce origin- 
ality of thought and give a comprehensive 
grasp of these subjects. Simultaneously a 
lecture course, well illustrated by experi- 
ments and accompanied with continued 
quizzing on the lectures, should go on. 
Afterexperimental chemistry is completed, 
the author recommends a course in blow- 
pipe analysis, followed by qualitative and 
then by quantitative analysis; and that, 
toward the end of the instruction in the 
latter, instruction in the preparation of 
pure substances should be given, During 
the course a carefully considered set of 
lectures should be delivered on technical 
chemistry, and special attention should be 
devoted to the relationship between manu- 
factures. Thetechnical collection should 
be well stocked, and visits should be made 
to representative manufactories. 

It is gratifying to note that Dr. Austen 
gives prominence to acourse of instruction 
in what is now termed “chemical engi- 
neering,” While admitting that this isa 
difficult subject to teach, he believes that 
there are great possibilities in it, and inci- 
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dentally suggests that there is here an 
excellent opportunity for a good text book. 
In study the various operations of precipi- 
tation, solution, evaporation, stirring, heat- 
ing and filtration and the various mechan- 
ical devices should be grouped, indepen- 
dently of particular substances treated, and 
rather by substances of allied properties to 
be considered and manipulated in compre- 
hensive groups. This line of study em- 
braces the steam plant, pumps, vacuum and 
pressure apparatus, etc. 

After outlining the usual curriculum, 
with many suggested additions and some 
innovations in details, the author lays 
stress upon the desirability of a year’s 
post-graduate course devoted to higher 
chemical study undisturbed by other work. 
It is needless to say that a student who 
has conscientiously gone through the 
elaborate course delineated by Dr. Austen 
(and of which it is impossible to give here 
an adequate summary), would be very 
thoroughly equipped for beginning general 
practice or, with some experience and spe- 
cialization, for almost any one of the 
numerous branches into which the rapidly 
developing science and art of industrial 
chemistry have been subdivided. It is to 
be regretted that comparatively few can 
avail themselves of so complete a training ; 
but the number is growing, and conse- 
quently also the number of competent prac- 
titioners, while the tendency is constantly 
toward better work. 


Yorkshire College Industrial Classes. 


THE Chemical Trade Journal contains 
an abstract of a recent report on the in- 
dustrial department of the Yorkshire Col- 
lege, England, giving special attention to 
the work done by the classes studying the 
dyeing and the leather industries. Inter- 
esting researches have been made in both 
branches. Reports have been made on the 
composition and coloring principle of 
various dye stuffs and the action of light 
on colors. 

Experiments made upon the chrome 
tanning processes have pointed tothe best 
methods of manufacture and proportions 
of materials, while good samples of various 
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leathers thus tanned have been turned out. 
The chrome method has been found ap- 
plicable to the manufacture of glazed kid, 
and especially suitable for glove leathers 
because of softness, toughness and resist- 
ance to damp; also for imitation chamois, 
which has the advantage over the genuine 
of being easily and permanently dyed in 
almost any shade, with other good qualities 
and cheapness; for laces, belts, etc.; and 
as a substitute for calf-kid, having great 
durability, though somewhat lacking in 
fineness of grain; for “ patent "and enam- 
eled leathers, etc. The analysis of leathers, 


.it is believed, is of much importance to 


manufacturers, who have scarcely realized 
how much information may be gained in 
this way as to the methods of producing a 
given leather. Other researches have been 
made on oils and stuffing greases, present- 
ing difficulties in really scientific analyses. 
The trade is recognizing the value of re- 
liable methods and is showing interest in 
the analysis of tanning materials. The re- 
port indicates that the industrial depart- 
ment of the college is being conducted on 
thoroughly practical lines, and is sugges- 
tive to similar institutions. 


Electrolysis of Alkaline Chlorides. 


AN illustrated paper on the electrolysis 
of alkaline chlorides for the preparation of 
caustic and chlorine is communicated by 
Mr. H. Y. Castner to the Engineering and 
Mining Journal, the cuts showing the new 
plant of the Aluminum Company, Limited, 
at Oldbury, England. The difficulty with 
all processes for electrolyzing alkaline 
chlorides has been to prevent the recom- 
bination of the products dissociated ; to 
which end either special porous diaphragms 
or impervious substances have been used to 
keep apart the resulting products, or a 
fused electrolyte has been used, or mer- 
cury has been employed asa cathode only, 
with water treatment toremove the sodium 
in the amalgam. The Castner process is 
designed (1) to prevent recombination and 
the formation of hypochlorites, which de- 
stroy the electrodes, render the solution 
unfit for continuous use and decrease elec- 
trical efficiency; (2) to effect a large de- 
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composition per watt per cell; and (3) toob- 
tain strong and pure solutions, The new 
process employs mercury (which is an old 
idea), but radically differs from former 
methods. Its essential features are con- 
tinuity, the use of a moving body of mer- 
cury which completely separates the pro- 
ducts of electrolysis, the sodium amalgam 
being decomposed electrically as rapidly as 
formed. The cells are in three compart- 
ments (the center for mercury, the outer 
trio for chloride solution), and are made to 
rock from side to side. An arrangement 
of pipes and vats allows continuous circu- 
lation of the chloride solution, which is 
regenerated by passing through “ satura- 
tors,’ and the drawing off of the caustic 
and chlorine ina pure state. The details 
of the plant are quite ingenious, and great 
caims are made for the efficiency and 
economy of the process, 


Industrial Uses of Cellulose Thio-car- 
bonates. 


THESE interesting substances and their 
recently discovered derivatives have found 
numerous practical applications which have 
been worked out by Mr. A. Little, who 
lately communicated his results to the 
chemical section of the Franklin institute, 
and the Chemzcal Trade Journal now pub- 
lishes a résumé showing the stage thus far 
reached, While at first many difficulties 
were encountered, development is now 
going forward very rapidly ; and at present 
the most promising applications are as a 
substitute for glue and ebonite and as thin 
films for artificial leather, floor tiles, etc. 
There are now six commercial forms avail- 
able: the crude solution, dense cellulose 
in the mass, separate films and sheets, 
films and sheets on cloth backing, porous 
cellulose, and various admixtures of cellu- 
lose and foreign substances such as un- 
treated fiber or mineral matter. The raw 
material of almost all products yet made 
is in the form known to paper makers 
as soda fiber made from poplar; but it 
has been pointed out that any other cheap 
or convenient form might be used. 

A 1 percent. solution serves for bill- 
posting, bookbinding and the manufacture 
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of straw boards, and has been extensively 
used, while experiments in the use ofa 
stronger solution as a substitute for glue in 
carpentry indicate success, with a large 
balance as to cost in favor of cellulose. 
A 10 per cent, solution is as heavy as can 
be worked to advantage, while a 5 per 
cent. solution is as viscous as a 50 per 
cent. hot solution of glue. For the per- 
manent stiffening and sizing of cloth there 
appears to be a large field for the decolor- 
ized weak solution, as also for collars, cuffs 
and shirt fronts. It may also be used as a 
vehicle in pigment printing on cloth, the 
solution being previously mixed with the 
pigment. A very dilute solution of thio, 
carbonate with alum finds application in 
paper sizing. The dense cellulose, formed 
by allowing the solution to revert or 
decompose, separating as a jelly, may be 
hardened and worked in any direction, 
resembles ebonite in appearance, takes a 
high polish, and can be used as an insula- 
ting material, or for buttons, tool handles 
and other small articles. The films may 
be made as clear as glass, or may be read- 
ily colored. Very many applications for 
them have already been found, as for pho- 
tographic films, glazing of binders’ board, 
facing blotters, imitation vellum, etc. 
Films on cloth may be used for curtains, 
bookbinding, upholstery, interior decora- 
tions and floor covering. The porous 
cellulose is adapted for fancy printing, em- 
bossed hangings, boxes, signs, etc., and it 
is claimed that the structure of the sponge 
can be reproduced. The list of applica- 
tions of the solution in admixture with 
various foreign ingredients, as wood pulp 
and other fibers, clays, etc., is a long one 
and is partially suggested in the foregoing 
enumeration of some tried or prospective 
uses. Mr. Little’s account opens out a 
very inviting field for the new compounds. 


Adulteration of Essential Oils. 


FROM the United States consular reports 
the American Analyst derives some re- 
markable statements as to the extent to 


which adulteration of the essences of 
lemon, orange, etc., is ;practiced in Sicily, 
and especially with regard to the essential 
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ils prepared for export. French turpen- 
‘ine is the chief adulterant, and attempts 
have been made in the Italian chamber of 
deputies to places an almost prohibitory 
ljuty upon this substance, in behalf of the 
fruit producers, who are interested quite 
is much as the foreign consumers of the 
sophisticated products, The consul at 
Messina, who has been investigating the 
matter closely believes that adulteration 
‘an be stopped by several methods, the best 
one of which appears to be a refusal to buy 
except upon chemical analysis, with certi- 
fied copies of the report. This course is 
not much favored by importers, however, 
ilthough it isasafe one and comparatively 
inexpensive, analyses of large invoices of 
the same quality costing no more than on 
small lots. The polarimeter, now the 
principal reliance, is declared to be useless 
for tests, since the manufacturer can pro- 
luce adulterated essences, having the same 
optical rotation as pure goods, by judi- 
ciously proportioning his ingredients. The 
‘astrument may be of great value to the 
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honest manufacturer in ascertaining the 
optical rotation of his own product; but 
there its usefulness ceases. To test the 
accuracy of chemical analysis, many series 
of prepared samples were submitted to 
local chemists, whose reports agreed with 
practical precision with the known com- 
position of the samples. The consul is 
confident that importers can secure pure 
essences if they are willing to pay for them. 


A COMPOUND largely sold and used for 
preserving fruits and other perishable food, 
has been analyzed by Mr. H. A. Huston, 
who in the American Analyst, says it con- 
sists of sulphur (57.63 per cent.), cane 
sugar 14.20 per cent.) a little common salt 
as an accidental impurity, some nitrate of 
soda (1.36 per cent.), and 25.64 per cent. of 
charcoal, moisture and insoluble matter. 
The compound is burned in a closed space 
and the fumes absorbed by water; and 
the fruit, etc., should be exposed to the 
fumes and finally placed in the sulphurous 
water. The process is not approved. 
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A Trilogy. 

THE Forum may be regarded as one 
of the best vehicles of thought published 
in America, particularly of that kind of 
thought which is fecundated and incu- 
bated in the libraries of professors in insti- 
tutions of learning, and the study rooms 
of clergymen. In classing this as a kind 
of thought by itself no disparagement is 
intended. The thought of men devoted 
to study and learning has great value in 
dealing with fundamental principles of 
ethics, science and philosophy. In grap- 
pling with practical problems, it lacks 
something. A man may be perfectly com- 
petent to work out mathematically and in 
accordance with the laws of physics and 
mechanics all the principles involved in 
the construction of a proposed machine, 
and yet may be utterly incompetent to 
draw such practical plans and specifica- 
tions for its construction as would enable 
skilled’ constructors to build even a work- 
ing model, not to say one that would be 
satisfactory in its operation. Considering 
social organization, somewhat as we would 
a machine, that is to say, as something in- 
volving both theory and practice, knowl- 
edge of principles and skill in construction, 
it is not surprising that writers who pos- 
sess singly the one or the other should, 
in dealing with professed social reforms, 
fail to work out practicable schemes, The 
magazine named has of late dealt with 
social questions very largely, and in its 
October number has printed three papers, 
the perusal of which has suggested what 
is here written. These articles, two of 
which are so interesting as to hardly ad- 
mit of choice between them, are respec- 
tively entitled “Fundamental Beliefs in 
My Social Philosophy,” by Prof. R. T. 
Ely ; “ Ely’s Socialism and Socialistic Re- 
form,” by Prof. A. T. Hadley, and the 
“Contented Masses,” by Octave Thanet, 
which is of a wholly different style. The 
two articles first named are, as literary 
productions, singularly felicitous in style, 


and embody much profound thought of 
the kind already alluded to. The title of 
Mr. Thanet’s paper will be misleading to 
most readers, who will expect from it a 
much broader discussion than they will 
find in the paper itself. 

The “ Contented Masses” of whom Mr. 
Thanet writes with a glowing pen, consti- 
tute the population of Scott county, Iowa, 
comprising 43,164 souls, all told (the aver- 
age real estate mortgage debt is $72 per 
head), and containing within its happy 
borders the city of Davenport, a town of 
30,000 inhabitants, and several villages. 
Estimating the population of the villages 
as 3000, there remain 10,164 people who 
presumably are the farmers ot Scott 
county. Mr. Thanet’s paper deals prin- 
cipally with the farmers, so that the masses 
whose content he calls to public attention 
narrow down to rather a small percentage 
of the entire population of the United 
States. These people are exceptionally 
favored if we are to accept all that Mr. 
Thanet has to say about them. He tells us 
“there is no question that it (Scott Co.) 
is one of the wealthiest and most thriving 
of the counties” in Iowa. “ It believes 
in honest money, in the moderate use of 
the good things of life (including wine, 
spirits and malt liquors), in the full pay- 
ment of debts, and in the protection of in- 
dividual rights and property.” Each citizen 
has on the average three times as much 
property as he has debt. The county poor 
house is not crowded, and the recent hard 
times have not materially increased the 
number of its tenants. The people are 
more charitable than in most places. There 
are several homes for old women where 
snuff and patent medicines are supplied to 
inmates who desire them; and one old 
woman is permitted to enjoy her stump of 
a pipe in the seclusion of the cellar. All 
of which goes to show that content of the 
masses promotes kindness of heart. The 
onions raised in Scott county are noted 
far and wide for size and quality, and the 
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strawberries would also be as widely known 
could they bear shipment as well as onions. 
Altogether, the snuff and the short pipe, 
the onions and the strawberries, including 
wine, spirits and malt liquors, impart a 
mild and genial fragrance to the air of 
Scott county which presumably helps to- 
ward the almost blissful content of its 
population. However, its roads are con- 
fessedly bad, and this renders farm life 
lonely and isolated in the season when the 
roads are at their worst; and Mr. Thanet 
admits that the farmer’s compulsory “ de- 
pendence upon the Lord in the matter of 
sun and rain mysteriously inclines a man to 
gloom.” Yet in spite of forced depend- 
ence upon the Lord, and the bad roads, the 
Scott county farmer lives in great com- 
fort; “his daughter has a piano, and his 
wife a silk gown.” 

A similar charming picture is painted of 
the provincial workman of Scott county: 
as he is found in the city of Davenport, 
and in the several villages mentioned. The 
walking delegate is at a discount in Dav- 
enport, and the villages manage to exist 
without him. Davenport we are told “is 
known in labor circles as the scab town.’ ” 
Mr. Thanet says ‘‘Mr. Howells’ traveler 
from Altruria, before he shakes the dust 
of our country from his feet, and goes 
away to weep over us, should go for a 
brief space to a western town. There he 
might find manufacturers who voluntarily 
advance wages, and workingmen who vol- 
untarily work overtime.” The traveler 
from Altruria, not up in his geography, is 
minded to ask whether or no Pullman and 
Chicago, in which it has been currently re- 
ported there were slight labor disturbances 
recently, are western towns ?—and why does 
not everybody follow Horace Greeley’s ad- 
vice, and go west ? 

Of Prof. Ely’s social philosophy no fairer 
summary can be presented than is given 
by Prof. Hadley in the same number of 
The Forum. 


1. Political economy makes the individual an 
end, in and for himself ; in other words it is a 
gospel of Mammon and glorification of selfish- 
ness. 

2. Socialism substitutes collective aims for in- 
dividual ones. 


It is the result of a moral reac- 
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tion against the traditional political economy,—a 
reaction which is taking hold of the masses, and 
which they are inclined to carry to an extreme. 

3. The only way to prevent matters from 
being carried to such an extreme is for the 
wealthy and intelligent classes to adopt a great 
many socialistic measures on their own account, 
before the control of our social machinery is 
taken out of their hands. 

This gives in condensed form the sub- 
stance of Prof. Ely’s contentions ; the argu- 
ments by which he seeks to support them 
must be read asa whole to appreciate them ; 
limited quotation would only misrepresent 
them. 

Prof. Hadley regards the first of the 
above propositions asa mistake. He as- 
serts that “ political economy does not 
regard the individual as an end in him- 
self’; and that “it does not glorify the 
pursuit of wealth except so far as this pur- 
suit serves the interests of society as a 
whole.” He deprecates “the so-called 
moral reaction against the teachings of 
economics ” and charges that it is “in fact 
not so mucha moral as an emotional one.” 
Yet he claims not ‘‘to undervalue the 
emotional element in dealing with eco- 
nomic matters as men of purely intellec- 
tual type are prone to do.” 

Reasoning about human conduct is full of 
chances of error; and if the outcome of such 
reasoning is to leave a considerable number of 
human beings in hopeless misery, society is jus- 
tified in demanding that every promise and every 
inference in the chain of reasoning be tested, and 
every rational experiment be made to see whether 
such a consequence is really inevitable. Instances 
have not been wanting when the conclusions of 
the economists have proved wrong, and the emo- 
tions of the critics have been warranted by the 
event. The factory legislation of England 
furnishes an historical example. The econ- 
omists, as a rule, condemned this legislation as 
wrong in principle and likely to do harm ; but 
the results showed that these economists had 
overlooked certain factors of importance with 
regard to public health and public morals which 
vitiated their conclusions and justified public 
opinion in disregarding them. 

He thinks it “safe to say that the harm 
done by laws based on unemotional rea- 
soning is but as a drop inthe bucket com- 
pared with that which has been done by 
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laws based on unreasoning emotion.” This 
mistake of allowing emotion to influence 
thought and action unduly, Prof. Hadley 
criticises in Prof. Ely’s philosophy; and 
his paper is chiefly directed to the refuta- 
tion of the first of the three propositions 
which are thought to fairly represent this 
phase of economic discussion. 


Railway Companies and Their Employes. 


IN this the third of a series of papers 
written by Mr. Ossian D, Ashley, Presi- 
dent of the Wabash for the 
Ratlway Age, he comes out flat-footed in 
the advocacy of profit-sharing, after an 
interesting review of the present industrial 


railroad, 


situation. In this paper, as giving a fair 
example of Mr. Ashley’s views, the fol- 
lowing paragraphs are conspicuous : 

In Europe adjustmen: of relations between 
labur and capital isa more threatening factor of 
disturbance than in this country (United States), 
and in that part of the continent where mon- 
archical governments are the most absolute, the 
Struggle is likely to be attended by tumult and 
bloodshed, which, under popular government, 
can be avoided. This conclusion is based upon 
the idea that underlying this question between 
labor and capital in Europe and adding to its 
strength and virulence, runs the current of pro- 
test against the political as well as social in- 
equality of the people. And thus, that portion 
of Europe which adheres to even a qualified 
absolutism in its form of government is the hot- 
bed and nursery of the extremists who lead most 
offensively in the ranks of socialism under the 
names of anarchists, nihilists and communists. 
The solution of this great problem in Europe it 
is needless to discuss here; the end is not within 
sight of the present generation, and even if we 
conclude that governments by the people will 
eventually prevail, human foresight cannot fix 
the period of its accomplishment. ‘This view of 
the status of socialism in Europe, as compared 
with its growth and existence in the United 
States, will not, perhaps, be shared by Europeans 
who look upon the surface of popular movements 
in thiscountry and think they detect in them a 
contition of society dangerous to the stability of 
republican government; but this conclusion is 
net accepted by those who have carefully studied 
the subject on the spot, for reasons given in my 
last paper. 


The true solution of the social problem 
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presented in the extract at least in the 
United States Mr. Ashley thinks will be 
found in the system of profit-sharing, for 
the trial of which he strenuously argues. 
In order to afford “a practical illustration 
of the idea,” he supposes an employer and 
employé to reason each with himself. The 
manufacturer says: 

Tf I can secure greater intelligence, greater 
industry and greater skill, I can utilize these valu- 
able services so as to add to the superiority of 
my fabrics and economize in their cost, and thus 
add to my profits, I can well afford to distribute 
annually a fair proportion of these profits to the 
working men who have enabled me to obtain this 
success. It is for my interest to encourage these 
people who are trying to make our enterprise a 
success, and I will do it with great pleasure, 
We have but one object in view, and that is to 
succeed, and in that success to which they con- 
tribute so much, they should participate.” 

On the other hand the employé says: 
“ My employer is willing to give me some 
share of his profit beyond my wages, if he 
is successful ; he believes that I have aided 
to the bestof my ability to secure that suc- 
cess, and I propose to give him the benefit 
of my best exertions, hoping to aid in mak- 
ing his enterprise prosperous, We are all 
engaged in a work in the success of which 
we are all interested.” © 

The author then asks: “ Ifsuch relations 
can be established between employers and 
employed, and the conditions fairly carried 
out, would it not go far toward solving 
the social problem satisfactorily ?”’ From 
which it will be seen that Mr. Ashley 
regards profit-sharing as a panacea, whose 
trial will demonstrate its value as a remedy 
for social ills. Under the assumption that 
‘‘it would be fairly carried out,” doubtless 
it would relieve many of the strains in the 
relations between employers and work- 
men; but the writer does not fortify this 
assumption by anything which to the re- 
viewer seems to carry the weight of assur- 
ance. However, he proceeds very ably to 
deal with “the ways leading to a practical 
accomplishment of the plan,” and not only 
this, but other parts of the discussion will 
command earnest attention, on the part 
of those who either advocate or oppose 
as impracticable the proposed system of 
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profit-sharing. It is evident that Mr. Ash- 
ley has much broader and more practical 
views on this subject than many contempo- 
raneous writers. He admits, that in the 
nature of the case, “‘ movements directed 
toward the establishment of a system of 
profit-sharing must be for a time experi- 
mental, and he sees that to be successful, 
“the hope of something higher and better 
in life” as a “constant incentive to exer- 
tion,” and some system of promotion must 
go hand in hand with profit-sharing which 
will render it acceptable to the employed. 
Among other important innovations, he 
advocates pensioning off disabled and 
superannuated employés, who have been 
faithful in their service, holding that em- 
ployers as well as employed should contri- 
bute to a fund for this purpose. 

This able series of papers emphasizes two 
facts which are becoming very conspicuous 
in the current literature of industrial soci- 
ology; namely, that some of the ablest 
thinkers on this class of subjects are not 
occupying professorial chairs in universi- 
ties and colleges, and that some of the best 
contributions to the discussion are now 
appropriately appearing in the technical 
journals, rather than in the reviews and 
literary magazines, or in the daily news- 
papers. 


The Conundrum of ‘‘ Labor Day.” 


“WHAT is the meaning of Labor Day?” 
Thus asks Mr. E. C. Gardner in the Sprzng- 
field Republican, and adds remarks that fully 
justify the pertinence of his query. An- 
other writer signing himself (or herself) 
“A Pleased Reader” having replied to 
the question in rhyme, the first-named 
writer replies to ‘“ Pleased Reader” also 
in rhyme, which brings out a counter- 
reply from the latter once more couched 
inrhyme. The “4merican Architect prints 
the whole together under the title above 
given. In opening the subject Mr. Gardner 
asks: 

Can you tell me what in heaven’s name is 
the meaning of our new national holiday and 
why should it be called ‘* Labor” day? What is 
it intended to commemorate or celebrate, and 
how should it be observed? If I should adver- 
tise to-morrow for 50 ‘‘ laborers I should prob- 
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ably have the next morning from 50 to 500 appli- 
cants bringing their strong arms and possibly a 
shovel or a hod by way of tools. There would 
hot be one among them who could shoe a horse, 
weld a piece of steel, hang a roll of paper, solder 
a joint, make a chair, a box, or window-frame, 
plane a board, lay a brick, act as a motorman 
or conductor on an electric car, and still less 
handlea locomotive. They would be ‘* laborers” 
pure and simple, and the advertisement would 
be properly answered. If I wanted anything 
else I should have to advertise for something 
else, for farmers, mechanics, clerks, teachers, or 
whatever it might happen to be. Now, there is 
nothing in common, unskilled labor that we need 
to exalt and glorify, to celebrate with the timbrel 
and the harp, the fire-cracker and the lunch- 
basket. It is indispensable and honorable, of 
course, if well done, but its spirit and achieve- 
ment are not a sufficient cause for a national 
thanksgiving. 

If ‘‘ labor” is not thus restricted, then every 
man, woman and child who works either from 
necessity, choice, sense of duty or greed of gain, 
is a laborer. Whether the work is done with the 
hands, or the head, the feet or the mouth, it is 
work, and whoever does it isa laborer. He or 
she may be a clerk, a hod-carrier, a teacher, me- 
chanic, farmer, engineer, commercial traveler, 
banker, lawyer, or journalist, manufacturer, milli- 
ner, typewriter, philanthropist, explorer or in- 
ventor: each and all belong to the world’s great 
army of ‘‘ laborers,” and while there may be in- 
trinsic, as there certainly are many factitious 
reasons given for esteeming one kind of labor as 
more desirable and worthy of respect than an- 
other, there can be no difference in the degree of 
honor that is due to those who are willing to do 
their part in the world’s work ‘according to their 
opportunity and ability; and no degrees in the 
dishonor that rests upon those who are willing 
to shirk it. Any other ground than this is adso- 
lutehly undemocratic, un-American and un-Chris- 
tian. The situation is too simple to admit of 
argument. 


The rhyming answer to this refers Mr. 
Gardner to the politicians for a reply. 


** Who with a little shutiling and evasion 
Will show the need of labor recognition.” 


In the replication, Mr. Gardner winds 
up a humorous poem of three stanzas with 
the following problem : 


Please tell me in these active days of ‘* pull” and 
hustle,” 
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And tell me just as plain and clearly as you 
can, 
In what proportions of clear brain and healthy 
muscle, 
You would compound a genuine laboring man ? 
Inform me, and with me the many _ million 
masses 
Just where the line ‘twixt ‘* laborers ” and ‘* non- 
laborers” passes, 
ENVOY. 
If all of us are ‘* laborers” since creation was 
begun, 
Then in the words of Tiny Tim--God bless us, 
every one. 


To which in a poem of eight stanzas 
“ Pleased Reader” makes a_ rejoinder, 
struggling in the fourth stanza rather des- 
perately to solve the conundrum pro- 
pounded by Mr. Gardner. 


The laborer—in the popular dictionary— 
Is one, it seems to me—hum—one who labors— 
Hum—labors for another, something chary 
Of paying larger wages than his neighbors ; 
Not, on the whole, a pampered proletary, 
Who thinks he merits timbrellings and tabors 
(I need that word in abors) and is wary 
Of us who, being buoyed in the swim, 
Seem to his ear, to condescend to him. 


There is reason as well as rhyme in this 
playful debate, which may set some people 
thinking, who do not as a rule do as much 
thinking as is profitable in these perplex- 
ing times. 


A Lesson in Industrial Economy, 


PEOPLE of fair, education, says the /Jour- 
nal of Gas Lighting (London) editorially, 
are in the habit of thinking that the found- 
ations of the science of political economy 
“were laid by Adam Smith, and that the 
structure has been solidly built, in a plain 
but useful style of architecture by Ricardo, 
Bentham, Mill, and a host of other think- 
ers down to Prof. Marshall.” Yet the 
writer of the article quoted finds, never- 
theless, that public men at the present 
time are wont “to say and do things 
calculated to raise doubts as to the truth 
and utility of what have been taught as the 
fundamental data of this particular sci- 
ence.” 

In other words, instances daily occur in which, 
and a personage to whom prominent politicians 


to quote the immortal Captain Cuttle, the bear- 
ings of the observations of the political econo- 
mists should lie in the applications thereof—and 
these applications are never made. Indeed, 
most of what is interesting and living in the in- 
dustrial developments of the times, appears to 
spring up and struggle on without the slightest 
reference to the precepts of the science which is 
supposed to treat of the springs of action of 
mankind, as traders and producers. We see 
this illustrated by our Trade Union Congresses, 
Independent Labor parties and other manifesta- 
tions of the working of the Time Spirit among 
the poorer classes in the community. If there 
is a science of political economy, there ought 
not to bea John Burns, or a Tom Mann, ora 
Keir Hardie. Yet these representatives of re- 
volt against the established system of industrial 
society are in high feather, and take delight and 
find profit in saying things in the ears of the 
people of a nature todrive an orthodox political 
economist ‘‘ howling to his yods.”’ 


The writer while deprecating the effect 
of attempts of “blind men to lead the 
blind through the mazes of the densest 
problems ever presented to painfully striv- 
ing humanity,” argues that all efforts to 
educate men of the agitator class spoken 
of as ‘Tom Mann,” etc., are vain. 


The mischief is that common workmen will 
not join classes for the study of political economy, 
even if the cultured professors of this science of 
the study and the arm-chair would care to have 
them for pupils. They will not of deliberate in- 
tent study anything, or read anything but news- 
paper reports of murders, bigamies, and sport- 
ing events. There are moments, however, when 
these men have nothing to do, nothing to think 
about, and nothing to say ; and these idle times 
are the agitator’s opportunity, of which he is not 
usually slow to avail himself. Not many years 
ago, the peripatetic socialists who went in for 
this class of business used to hold forth wherever 
they found a handful of loafers, and send round 
the hat when they had done speaking. ‘This 
crude proceeding had the invariable effect of dis- 
persing the assembly ; and the poor orator was 
left comfortless. At last, a happy idea occurred 
to some of the astutest of the talking fraternity 
—they called themselves Trade Union leaders, 
and sold cards of membership instead of begying 
for coppers. The plan worked like a charm ; 
and the out-at-elbow socialist of the last decade 
is now, if he knows how to keep decently 
straight, a member of parliament, an alderman, 
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usually deem it advisable to be civil—but he 
has learned no political economy the while. 

The specimen passages quoted would 
seem to indicate the article to be a 
virulent attack specially directed toward 
labor leaders as ignoramusus in all that 
pertains to economics and as agitators for 
mere mercenary ends, rather than for the 
advancement of the crafts they represent. 
But this would be to misconceive the mo- 
tive of the writer, who holds that “the 
employer is often just as bad—worse, in- 
deed, inasmuch as he ought to know bet- 
ter. Ask him how it is that trade is bad, 
or how it is that his particular trade is get- 
ting away from him and into other hands, 
and the chances are greatly in favor of his 
uttering in reply as many and as grievous 
economic fallacies as can be found in an 
average socialistic oration.” 

The article is really (though at first it 
might appear differently) an able argument 
against the position assumed by members 
of the Iron and Steel Institute, after hav- 
ing visited Belgium (the Belgian competi- 
tion in the steel and iron trades being gen- 
erally ‘“‘a very sore point with English 
traders”), that the Belgians are beating 
them because the latter work long hours 
for little pay. Against this fallacy the 
writer of the editorial under review sets 
the full force of a weighty pen,—mighty be- 
cause he who uses it to express his thoughts 
has real thoughts to express. He sees that 
“ behind the question of wages rates lies, 
for the employer, that of the cost of la- 
bor ; and for the workman, that of the com- 
modities he can obtain for his week’s pay.” 
He holds that “both employers and em- 
ployed are apt to look too exclusively at 
the mere wages rate, which is against all 
economic teaching, and is distinctly reac- 
tionary.” He regards the movement in the 
direction of profit sharing as by no means 
a panacea, “but rather as a concession to 
the humane sentiment which seeks in the 
modern industrial world some such inter- 
est in his employment as the journeyman 
of old possessed in the hope of becoming 
a master in his turn.’ 

We are told that in Belgium all employés are 
given an interest, not in the profits, but in their 
position, ‘‘ They get more than money.” When 
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one proceeds to inquire what this additional 
something is, it is found to consist of cheap 
lodging—provided by the employer ; free schools 
—also provided by the employer; and cheap flour 
and other necessaries, supplied at about cost price 
from the employer's stores. These advantages are 
supposed to satisfy ‘‘ Les braves Belges,” and 
keep them from striking like their English fel- 
lows. If this is so, the Belgian workman must 
be a very easily satisfied man ; for part payment 
by ‘‘ truck,” whether to the employer’s profit or 
not, never yet made an English or an American 
workman contented. 

The situation is viewed hopefully, how- 
ever. The lesson which a workman needs 
to learn is how to save for himself, instead 
of, as in profit sharing, “trusting to his em- 
ployer to save for him. As the day of the 
small master is passing away,” the author 
hopes that “ thee day of the small investor 
is dawning.” 


Stokers and Pokers. 

Two kinds of labor the details of 
which are not very familiar to the public, 
yet which are generally believed to be 
extremely exacting and exhausting, are 
what are known in the gas industry as 
“ poking” (a new term defined below) and 
stoking. Those who are in search of ma- 
terial relating to the labor employed in 
various occupations will do well to read 
what is said upon this subject in the /our- 
nal of Gas Lighting under the above title, 
in an article of more than ordinary inter- 
est contributed by Mr. Thomas Newbig- 
ging. He divides the employés of gas 
works into four classes, viz.: (1) skilled 
workmen, (2) stokers, (3) laborers, (4) the 
official class, such as engineers and man- 
agers, secretaries, chemists, clerks, fore- 
men, storekeepers, meter inspectors, and 
collectors. Stokers are considered as 
laborers, and there is still another class 
which he sty‘es “ pokers "—* philanthrop- 
ical and emotional pokers” of their noses 
into other people’s business. It is pre- 
sumably these pokers who are considered 
by Mr. Newbigging as creating a good deal 
of misplaced sympathy for the stokers, 
whose work as described in the article ap- 
pears not to be more severe than most 
laborers’ work. The interest of the article 
is well sustained from beginning to end. 
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Marine Mechanical Stoking. 

MECHANICAL stoking has made consid- 
erable progress on land in stationary engine 
practice; but for locomotives and marine 
engines very little has been accomplished 
in this direction up tothe present time. 
There are difficulties tobe met in machine 
stoking for these classes of engines as con- 
trasted with stationary which very much 
enhance the intricacy of the problem. 
Those who wish to gain some knowledge 
of these special difficulties, in so far as 
relates to marine boilers, will do well to 
read a series of articles entitled: “Is a 
Marine Mechanical Stoker Impractic- 


able?” written by Mr. Sidney H. Holland, 
and commenced in the Mechanical World 
(London and Manchester), Sept. 7. 

The writer starts out with the declara- 
tion that “the very greatest desideratum 
of the age, is, in all probability, a practica- 


ble mechanical stoker, or other firing ap- 
paratus adapted for marine purposes ”’ ; and 
any one familiar with the way coal is now 
passed from the coal bunkers and fed to 
the boiler furnaces on large steamships, 
will not be disposed to dispute either the 
declaration, or the pertinence of the query 
which this writer makes the title of his 
article. 

Every large steamer carries quite a small army 
of skilled laborers, to be provided for in stores, 
accommodation, and pay, forming at least four- 
fifths of the entire steam staff, whose duty in- 
volves the most arduous toil imaginable, and 
whose working lives, are as a rule, thereby pre- 
maturely worn out and shortened. From a 
humanitarian point of view, the obviation of this 
present necessity would be an incalculable boon; 
and on commercial and financial grounds, an 
efficient automatic substitute for all this manual 
labor would seemingly be the greatest acquisition 
that the steamship owner and the marine en- 
gineer have yet known. It seems somewhat of 
an anomaly that having now developed all other 
accessories of the marine engine and boiler to 
such admirable comparative perfection, we should 


still be laboriously trudging along with hand- 
stoking. It is remarkable that nothing has yet 
been achieved in this direction, considering the 
great desirability of, and equally great demand 
for, such a machine when once produced in a 
practical and efficient form. Are there insuper- 
able difficulties in the way of changing all this ? 

Pursuing the subject further the fact is 
noted that for stationary boilers, ‘“ several} 
fairly good mechanical stokers, and at least 
two excellent ones have been produced,” 
and these are meeting with merited ap- 
proval and extending use. A gas stoker 
(West’s) is also.mentioned as being a fair- 
ly efficient machine, though the difficulties 
met with in the invention and construction 
of such a machine appear to Mr. Holland 
as at least equal to those attending the 
construction of a marine stoker. 

In reporting the results of a competitive ‘rial 
of machine stokers last year, Mr. E. Ingham, 
consulting engineer, of Oldham, said: ‘‘ There 
is no question whatever in my mind that hand- 
firing is doomed to give place to some form of 
automatic machine-firing in the immediate 
future.” There really seems but little doubt 
that we must eventually come to mechanical 
marine stoking, or automatic firing in another 
form, 

The author then proceeds to discuss 
three possible lines in which mechanical 
stoking for marine purposes may be de- 
veloped ; to wit, ‘a development of the 
best existing forms of land machine 
stokers using coal, the use of hydrocarbon 
liquid fuel, and the use of gas fuel.” He 
then passes in review the various forms of 
land machine stokers, and competitive 
trials of these machines, concluding this 
first number of the series with an enumera- 
tion of the advantages of machine stoking 
in general, as compared with hand labor 
stoking. 

With no desire to undervalue the im- 
portance of the subject of which the first 
paper of this series gives good promise 
that it will be ably treated, it seems to the 
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reviewer that the revolution now in pro- 
gress with marine boilers is likely to re- 
place boilers hitherto used by water-tube 
boilers, and this may so change the con- 
ditions of the problem in a few years that 
premature effort directed towards the 
evolution of marine mechanical stokers is 
likely to be wasted. However, this re- 
mark may, perhaps, anticipate what the 
author of the series intends to say in future 
numbers of the series. 


Trials of Dynamite. 


THE first attempts to throw shells 
charged with high explosives from guns, 
through the agency of air compressed to 
from 800 to 1000 pounds to the square 
inch, and upward, were made in 1886 un- 
der the auspices of the U.S, Navy De- 
partment, The first pneumatic gun made 
for the purpose was built at the Delamater 
Iron Works in New York city, The meas- 
ure of success attending experiments with 
the first gun made, indicated possibilities 
which encouraged further experiment, and 
efforts toward improvement have been con- 


stantly put forth since the time mentioned, 


and with gratifying results. Zhe /ron Age 
has printed a résumé of the progress 
made thus far, beginning with the first 
government trial of the pneumatic system 
in 1889, and extending down to the recent 
trials with 8-inch and 15-inch pneumatic 
guns at Sandy Hook. The reports of the 
chief of ordnance have always been favor- 
able to continued experiment with the 
system. The following paragraph quoted 
from one of the latest of these reports 
shows how the subject is regarded in the 
U.S. War Department. 

Each time the conclusion has been more or 
less favorable. Each report, however, has 
stated that the accuracy of the guns leaves much 
to be desired. It is manifest that the accuracy 
of a gun is its most important quality, and 
without a satisfactory degree of accuracy all 
other advantages areof minor importance. The 
difficulty in the pneumatic guns appears to center 
in the main valve which admits the air to the gun. 
At all ranges except the maximum the successful 
working of the gun demands that this valve 
should open and close in an exceedingly short 
time, probably a small fraction of a second. 
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The difficulties encountered in accomplishing 
this have not been overcome. The department 
has already expended $30,000 upon experiments 
with these guns without any decided improve- 
ment. Without entering further, at this time, 
into the meritsof the system, the bureau recom- 
mends that further experiments be deferred until 
after the installation at Sandy Hook of the 15- 
inch guns now in course of construction for the 
War Department. In these guns the company 
promise to overcome the difficulties which exist 
in those of the Vesuvius. 

The article reviewed states that the re- 
cent trials have proved that the defects in 
the valve alluded to have been remedied. 
It adds that “the tests also proved that 
the guns could be rapidly handled and 
that the shot could be delivered with cer- 
tainty at any point within range of the 
gun.” These results show that an impor- 
tant addition has been made to the de- 
structive appliances of modern warfare. 

The terms of the contract made by the 
government with the Pneumatic Dynamite 
Gun Company demanded that the 8-inch 
gun must be able to cover all ranges from 
100 to 2600 yards with a shell containing 
100 pounds of explosive gelatine, and 
from 100 to 3200 yards with shells con- 
taining 50 pounds. The 15-inch gun, with 
50 pounds, must range from 100 to 5500 
yards; with 100 pounds, to 4500 yards; 
with 250 pounds to 3550 yards; with 500 
pounds, to 3000 yards. 

The rapidity of loading and firing varies with 
the amount of the explosive in the shell, but the 
time must not exceed three minutes for one 
shell of 500 pounds, or forty minutes for ten 
consecutive rounds. For a shell charged with 
200 pounds, two minutes are allowed, or 27 
minutes for ten consecutive rounds. The rate 
of rapidity continues to increase with smaller 
charges, ten rounds in 20 minutes being reached. 
The 8-inch gun will be fired five rounds with 
50 and five with 100 pounds in the shell, while 
the 15-inch will be fired three rounds with 50, 
eight with 100, ten with 200, and five with 
500. The remaining gun of this caliber, if 
those tests are successful, will require only half 
a dozen proof rounds for testing its general 
working ability. 

These tests for rapidity are said to have 
exceeded the requirements. The range 
can be changed without change of eleva- 
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tion in the gun, by “controlling the 
amount of compressed air that escapes 
at each discharge.” The mechanism by 


which this is effected, the system whereby 
the reservoir is always kept stocked with 
compressed air, and the system of loading 
the gun, are all described in this very in- 
teresting article. 


Past and Present Steamship Records. 


IN these days of record breaking both 
on the part of our great Atlantic liners 
and with our new cruisers, nearly every- 
body could find pleasant reading in an 
editorial résumé under the above title 
which is printed in the American Ship- 
buclder in its issue of September 13th. 
This is a running statement,—substantially 
chronological—of the records made from 
and including the first voyage of the 
Britannia, the first ship of the famous 
Cunard line, up to date. Interesting par- 
ticulars of dimensions, kind of propelling 
wheel (paddle or screw), dates of first voy- 
ages of once famous ships, whose glory 
has since been eclipsed, etc., accompany 
the records of their speed. The following 
is abstracted from the article named. 


The first Cunard steamer, the Arifannia, 
achieved a speed, from 8!4 to 8% knots an 
hour. The average duration of the Cunard voy- 
ages in the year 1856 was 12.67 days from Liver- 
pool to New York, and 11.03 days from New 
York to Liverpool. The othnia, in 1874, re- 
duced the passage toabout g days. The White Star 
Britannic, in 1876, averaged 7 days, 18 hours, 
26 minutes, outward from Queenstown to New 
York, and g days, 6 hours, 44 minutes on the 
return. The City of Berlin, of the Inman line, 
also built in 1874, made the westward voyage in 
8 days, 10 hours, 56 minutes, and eastward in 
8 days, 2 hours, 37 minutes. From the year 
1874 to 1879 no further advance was made in 
Atlantic steaming, but in the latter year the 
Arizona was added to the Guion line, and it 
soon became evident that another important 
stride had been made in the Atlantic passenger 
trade which would lead to most important results, 
The Guion line, which had started in 1866 with 
the Manhattan, had now the fastest passenger 
steamer on the Atlantic. In spite of burning 
some 50 per cent. more coal than the Avifannic, 
she was an obvious commercial success. The 
spirited policy which brought her into existence 
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was appreciated by the public, and the other . 
lines had to move forward. Then followed a 
period of rivalry, the Cunard Co. building the 
Gallia and Servia, the Inman line the Czty of 
Rome, and the Guion line the A/aska, all of 
which were completed in 1881, and afterward 
the Oregon, in 1883; the Auwrania the same 
year, and later still the America for the National 
line, andthe Uméria and £truvia for the Cunard 
Co, in 1885. From the 15 days’ passage or 
thereabouts of the earliest Atlantic steamers we 
have got down to § days, g hours, 27 minutes. 


A Serious State of Affairs. 

THE fact that there is not a single dry- 
dock in the United States large enough to 
dock the new battleships of which the na- 
tion (barring the doubts that have recently 
been cast upon the integrity of theirarmor 
platés) feels justly proud, is the theme of 
a good editorial in the American Ship- 
builder. The sea is atreacherous element, 
and any of these ships might meet with 
accident in encountering its perils at any 
time. This would imperatively demand 
immediate repairs. That we do not possess 
facilities for making such repairs, and 
would have to seek foreign dry-dock ac- 
commodation in such an event is justly 
regarded by the paper quoted, as “a humil- 
iating position for a great nation to 
be in.” 

The question arises why is it that there is so 
much delay in completing the Brooklyn Navy 
Yard Dry Dock, which is to be the largest in the 
world, and is the only one in this country, ex- 
cept those now under construction at Port Royal 
and Puget Sound, in which the new battleships 
can be cleaned? The Brooklyn dock was orig- 
inally to be 600 feet long and to cost $412,000. 
Its length has lately been increased to 670 feet 
and price to $462,619.18. 

It appears from this article that the con- 
tractor to whom the contract for construct- 
iug this dry-dock was awarded, has been 
so dilatory in executing the work as to 
have been “repeatedly warned that the 
progress he was making was not satisfac- 
tory to the Government,” and that he has 
been “ permitted to continue the work 
under certain assurances which, it is said, 
have not been fulfilled.” The article also 
states that the cuntractor has now been 
“ notified to show cause why his contract 
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for constructing the New York Navy Yard 
dock should not be cancelled.” 

The Navy Department is censured for 
preferring the bid of a contractor inexper- 
ienced in this kind of construction to that 
of an experienced company that makes a 
specialty of such work ; the only apparent 
reason for such action being that the for- 
mer offered to do the work for $125,000 
less than the latter. The <lmertcan Ship- 
butlder insists that this was false 
economy, and asserts that the Government 
would have saved both time and money 
by giving out the contract to the company 
that made the higher bid, rather than toa 
contractor who had “ never built a struc- 
ture of that kind. 

‘**Is the Government obliged to accept the bid 
of such a person in lieu of men of long experi- 
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ence in dock constructing, and who have made 
it a life study, simply on account of a difference 
of a few thousand dollars? If soit is time there 
was a change in the statutes.” 

This is followed by a history of the ad- 
vertising for bids for the construction of 
timber dry docks at Brooklyn and Norfolk 
navy yards, and for dry docks at other 
points, the names of those who bid for 
the contracts, and the opening of the bids 
and awards, with facts relating to Govern- 
ment dry-docks now built and in operation, 
compiled from the Washington  corre- 
spondence of the Brooklyn Eagle, all oi 
which points clearly to the fact that pre- 
vious awards of contracts of this kind to 
contractors inexperienced in such work 
havealmost uniformly resulted in imperfect 
construction and loss to the Government 
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Third Class Torpedo-Boat. Ill. (A E R J- 
Oct.) 2000 w. 

+25652. The Centrifugal Pumping Plant at 
Mare Island Navy Yard, California. Ill. John 
H. Cooper (J F I-Oct.) 2500 w. 

25665. A Long Island Sound Palace—The 
City of Lowell. Ill. (Sea-Oct. 4.) 3000 w. 

*25679. The Harbors and Ferry System of 
Denmark. Ill. A. E. Carey (E. Sept. 28.) 
2500 w. 

Serials. 

16636. Marine Engine Design (M W-Began 
Oct. 6, 1893—14 parts to date —30 cts. each). 

21969. The Shark and the Sailor. A, Ew- 
bank (1 E-Began April 14--18 parts to date— 
45 cts. each). 

24695. The Guns and their Mountings of 
Spanish Belted Cruisers. Ill. (E-Began Aug. 
24—Ended Sept. 7—2 parts—30 cts. each). 

24868. American Ships for American Com- 
merce (Sea-Began Sept. 6—Ended Sept. 13—2 
parts—I5 cts. each). 

25010, Is a Marine Mechanical Stoker Im- 
practicable? Sidney H. Holland (M W-Began 
Sept. 7—Ended Sept. 14—2 parts—3o cts. 
each). 
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MECHANICAL ENGINEERING 


Hardened Rollers as Pressure Bearings. 

THE extended use of roller and ball 
bearings is one of the features of current 
mechanical progress. It is, however, en- 
tirely safe to say that many data yet re- 
main to be added before our knowledge of 
this class of bearings will be complete. A 
contribution to further knowledge of the 
subject has been contributed to American 
Machintst (Sept.27) by Mr. Oberlin Smith. 
In this article he explains that he was led 
to a closer study of roller bearings, by the 
contemplation of the construction of “a 
press for coining purposes with rolling 
toggles,” for the designing of which he 
prepared himself “ by investigating to some 
extent the available pressures attainable 
upon convex cylindrical surfaces of har- 
dened steel, when rolling upon a plane, or 
upon other convex surfaces of the same 
material.” As this excellent article con- 
tains many diagrams and tables, all that 
will be undertaken in reviewing it will be 
to impart an idea of the method pursued 
in the investigation, and this can best be 
done by quoting the author's description 
of it which follows. For the data of the 
respective experiments and tests the 
reader must consult the article itself, 
which occupies about four columns of the 
paper in which it appeared. 

I prepared several blocks of an ordinary qual- 
ity of tool steel, hardened in water and tem- 
pered to a straw color, which I afterward had 
submitted to compression tests in the large 
United States testing machine at Watertown, 
made by Mr. Emery. ‘The respective radii of 
these blocks were 1 inch (marked 1 A); 2 in-hes 
(marked 2 A); 3 inzhes (marked 3 A); 4 inches 
(marked 4 A) and 5 inches (marked 5 A). Their 
length, parallel to their axes, was approximately 
Linch ; their width, at right angles to the same, 
2 inches. and their height, in a radial direction, 
about rinch, There was another block (marked 
4 B) whose length was a little over 2 inches. 
he length of the working face of these blocks 
which formed the line of contact upon the lower 
or anvil block was about %4 inch less than the 
figures above given, as the lower corners were 
beveled off at an angle of 45 degrees, the cross 


section of metal removed being, therefore, a 
right angled triangle with a base of about 4% 
inch. 

The anvil block upon which these were tested 
was of the same material and measured about 4 
inches square by 1 inch thick. 

The results of these tests as reported by 
Captain Varney, commandant of the Wa- 
tertown Arsenal, are then given in tabu- 
lated form with diagrams, and may prove 
a valuable addition to previously obtained 
data; yet before accepting them they 
ought to be confirmed by further tests. 
Mr. Smith calls attention to the remark- 
ably heavy pressure which the specimen 
pieces sustained, considering that this 
pressure was borne theoretically by a line 
of contact only. 

Just how wide this contact surface was, we 
unfortunately do not know, as no means were at 
hand to measure it. Furthermore, I do not 
know of any detinite method for doing th‘s hav- 
ing been devised, there being nothing of the kind 
at the arsenal in question. I have in contem- 
plation, however, some future tests where this 
important point will be taken account of, and 
wherein some possible methods of measuring 
these indented contact surfaces, which I have in 
view, will be tested. Of course, the maximum 
pressure lies along the central element of the 
indentation, disappearing gradually towards the 
edges, where it is #i/, We therefore should 
naturally expect a considerably less compressive 
strength per square inch upon the surfaee in 
question than upon flat and parallel surfaces, as 
in ordinary testing. It will be seen by the re- 
port, however, that contact surfaces 3/ inch 
long, and of some unknown width which prob- 
ably did not average 1g inch, stood ultimate 
pressures varying from about 128,000 to 184,000 
pounds. Now, if these surfaces had been of the 
same width and both flat, they would doubtless, 
as above intimated, have stood still greater press- 
ures upon this area which probably amounted to 
less than one-tenth of one square inch. If we 
assume this area, andthat if flat it would have- 
stood 200,000 pounds only, and if, furthermore, 
we assume that one square inch of metal would 
bear a pressure in proportion, we should have 
some remarkable figures, amounting to 2,000,- 
ooo pounds for the said square inch. This 
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strength at first sight seems, of course, entirely 
incredible, and yet, there it was. 

Was there possible error in these tests 
that made them give the enormous result 
computed by Mr. Smith? Is his assump- 
tion that no more than one-tenth of a 
square inch was the area subjected to ex- 
treme pressure too small? Is there some 
property of the cylindrical form that en- 
ables it to resist pressure on the surface of 
contact more than the prismatic form ? 
These are questions that will arise in the 
minds of mechanical engineers, and the 
answers to which need the further experi- 
ment which Mr, Smith says he contem- 
plates. 


Friction Rollers. 

ALMOSY? exactly in line with the experi- 
ments at Watertown Arsenal, described by 
Mr. Smith, is an account of other inter- 
esting experiments given in a paper 
presented at the convention of the Am. 
Soc. C. E., held in June, 1894, the first part 
of which was prepared by C. L. Crandall, 
M. Am. Soc. C. E., the second part being 
by Prof. A. Marston, Assoc. M. Soc. C. E. 
The paper is published in the Transactions 
of the Society (August number) together 
with the discussion elicited. 

The paper treats tirst of a series of exper- 
iments upon rolling friction performed at 
the college of civil engineering, Cornell 
University, in 1886, by Mr. C. B. Wing, 
now professor of structural engineering, at 
Leland Stanford University. Theaccount 
<of the methods employed, and the tabulated 
results given, though of interest and value, 
are not, however, what is above spoken 
of as in line with Mr. Smith’s investiga- 
tions. Theexperiments performed in 1887, 
by Prof. Wing, as fellow in the college, and 
Mr. Crandall, the author of the first part of 
the paper under review, were made to 
determine the life of rollers for different 
loads and material. Mr. Crandall states 
that these tests were performed in the 
“following manner. 

They (the rollers) were placed between upper 
:and middle plates and two between the middle 


:and lower plates with their axes all parallel. 


The fall load on the upper plate was thus divided 
tbetween the two lower ones. The center plate 


was driven back and forth about 3¢ inch, for 
rotating the rollers by means of a small water 
wheel acting through a connecting rod upona 
rod working in guides and attached to the plate 
by a flexible joint. The number of turns of the 
crank was registered by an attached odometer, 
The scale beam was kept balanced at a constant 
load during the experiment. Motion was con- 
tinued until the surfaces were injured by wear ; 
but it was found impossible to reach the same 
degree of wear with all, first on account of the 
difficulty of examining the surface until the experi- 
ment was stopped and the rollers removed, and 
second, on account of the long time required to 
produce wear with the lighter loads. 

The wearing effect was toward a gradual rust- 
ing of the surface, which changed to a blacken- 
ing, accompanied with black dust of worn-out 
material as the wear increased ; finally pitting of 
the surface took place, with a flow of metal 
at the ends of the rollers and around the edge of 
the contact portion of the plate. 

The elastic limit in compression of a short 
steel rod about 1 inch in area, cut from the rod 
which furnished the smaller rollers, was found 
to be 46,000 pounds, and the modulus of elas- 
ticity 31,500,000 pounds. The cast iron gave an 
elastic limit in a short length of 41,000 pounds, 
an ultimate of 100,000, and a modulus of elas- 
ticity of 14,400,000 pounds, all in compression, 


A table of results is given which includes 
the date of each experiment, number of 
odometer revolutions, load per lineal inch 
of roller, different materials of which roll- 
ers were made, the materials of which the 
plates were made, and the condition of 
both plates and rollers at the end of the 
tests. Investigations extended to bridge 
rollers are also noted. 

The second part of the paper contrib- 
uted by Prof. Marston, is, however, in line 
with Mr. Smith’s investigations, and it is 
one of the most scientific studies of the 
distribution of stress in rollers subjected to 
pressure that has appeared in print. The 
text occupies 22 pages of the Transactions 
and there are 5 pages of plates. Only the 
careful perusal of the paper can give any 
adequate appreciation of the refined scien- 
tific methods employed in the investiga- 
tion, which is based upon “the fact that 
stressed glass bodies exhibit striking optical 
effects when viewed by polarized light.” 
This familiar class-room experiment has 
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been applied by Prof. Marston to the in- 
vestigation of bridge roller stresses, and 
the diagrams illustrating optical effects as 
indicating lines of stress are of very great 
interest. In a number of cases these ef- 
fects are illustrated by well executed, 
tinted engravings, which very much en- 
hance the interest of the paper. A full de- 
scription of the apparatus employed is 
given and is illustrated by an engraving. 
The conclusion is reached that lines of 
stress in bridge rollers (and inferentially in 
all rollers of similar materials and analogous 
use) are what they appear to be in the op- 
tical tests, at least approximately—lines of 
circles. This conclusion is derived math- 
ematically from subjecting the middle 
lines of the dark bands obtained in the 
optical experiments to a comparison with 
lines platted from the equation of the 
band, under the supposition that the lines 
of stress are circles; the coincidence was 
sufficiently marked to justify the conclu- 
sion. Several tables are presented, and 
table No. 4, gives areas of contact obtained 
by three independent methods, which will 
be of service in future investigations upon 
this subject. The paper is in every way a 
most admirable contribution to current 
engineering literature, and exhibitsa strik- 
ing example of the refined methods of 
modern physical research as applied to 
engineering problems. 


Centrifugal Whirliog of Shafts. 


Mr. GEO. R. BALE, Assoc. M. Inst. C. E., 
has written an article on the above subject 
for the Practical Engineer (London) which 
is printed in its issue for Sept. 28. The 
treatment of the subject is both diagram- 
atic and mathematical, and it places in a 
clear light the importance of considering 
the subject in the determination of the po- 
sitions for shaft bearings, in order to pre- 
vent the continued revolution of shafts 
supported by the bearings) ina bent form, 
when any small deflection is imparted to 
them. The line of demonstration pursued 
by the writer is as follows: 


From the reasoning given by Prof. Rankine 
(‘* Millwork,” p. 549) we may deduce the follow- 
ing formula, giving the limit of length between 


bearings, which should not be exceeded, ior a 
solid wrought iron or steel shaft— 


/D 

L=175 , 

D, being the diameter of shaft in inches, 

X, its speed in revolutions per minute, and 

L, the greatest admissible length between bear- 
ings in feet at which distance the centrifugal 
force of a slightly bent shaft and the elastic stress 
tending to straighten it become equal at the given 
speed. Witha less distance between the bear- 
ings, centrifugal whirling of the shaft will not 
take place, as it restores itself to straightness. 

By the aid of the above formula the dia- 
gram herewith has been plotted, giving the 
value of L for shafts up to 12 inches in 
diameter, and for speeds running up to 800 
revolutions per minute, by means of which 
this limiting distance may be readily de- 
termined, thus: Suppose we have as our 
conditions a shaft of 3 inches diameter, 
running at a speed of 600 revolutions per 
minute, and it is required to know the max- 
imum distance that may be allowed be- 
tween the bearings. 


° 


@ 
o\o 


Revolutions per miaute of 


Maximum distance between bearings, feet. 


7 8 9 io 


Diameter of shaft in ——- 
Diagram giving maximum distance betw en bearings for rotating 
shafts at which centrifugal whirling ng does not oceur. 


At the point marked 3 inches on the scale of 
diameters of shaft at the base of the diagram, 
note the intersection of the ordinate with the line 
marked 600 on the scale of the speed of shaft to 
the right of the diagram, and read off the corre- 
sponding value for L—i. ¢.; 39 feet. Or, again, 
let us take the case where the position of the 
bearings and speed of running are fixed by cir- 
cumstances; then to determine the diameter of 
the shaft such that centrifugal whirling shall not 
occur. If L=45 feet, and the shaft is to make 
600 revolutions per minute, then D, irrespective 
of its size necessary for transmitting the power 
required, should not be less than obtained from 
the diagram thus: Follow the line marked 600 
on the speed scale to the right of the diagram, 
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until the distance between it and the base cor- 
responds to 45 feet by the scale given for L on 
the diagram, at which point read off the diameter 
required—z, ¢., 4 inches—on the diameter scale 
at the base of the diagram. 

For a hollow shaft the formula given above 
becomes 


D + 


4 
L=175 feet. 


I) being the outside diameter of the shaft in 
inches ; 

d, the diameter of the hole through the shaft 
in inches; 

N, the speed in revolutions per minute, as be- 
fore, and 

L, the maximum distance between bearings, as 
before, in feet. 


Draughting Room Practice. 

THE relation which the draughting room 
ought to bear to other departments of 
a manufactur- 
ing establish- 
ment; the 
method which 


will render 
this depart- 
ment most 


valuable in its 
effects upon 
other depart- 
ments; the 
function of 
drawings as 
expressing 
ideas of me- 
chanical ob- 
jects to be 
constructed; 
the import- 
ance of careful 
arrangement, 
classification , 
and indexing 
of drawings,so 
that each may 
be readily referred to as needed ; the sizes 
most convenient for use (all things being 
considered), with examples of indexing by 
the card catalogue system, together with 
other matters of interest pertaining to the 
management of draughting rooms,are treat- 
ed ina good practical article written by Mr. 


Walter B. Snow, and printed in Machinery. 
This paper, by the way, is a new venture in 
the field of American technical literature, 
and should not be confounded with the 
paper of the same name published in Lon- 
don, The practical side of machinery con- 
struction appears to be the tendency of 
most of the articles which have appeared 
in the first two numbers. Mr. Snow’s 
article is directed to greater refinement of 
practice, and more exact and uniform sys- 
tems with reference to drawings than is 
usual in many shops. 


An Electro-Magnetic Clutch. 


AN interesting mechanical device de- 
pending for its action upon the attraction 
existing between an electro-magnet and 
its armature has been invented by M. B, 
Bovet of Paris, and is described in Zhe 
Safely Valve 
(September 
15). As this 
clutch is a de- 
cided innova- 
tion in mech- 
anical engin- 
eering, illus- 
trations of it 
are given 
herewith, the 
cuts having 
been kindly 
loaned us by 
the publishers 
of the journal 
quoted. 

In Figure 1, 
A is an electro- 
magnet keyed 
on the end of a 
shaft, The cur- 
rent is brought 
in coil B by 
means of 
brushes acting on taking up current rings 
aand 6, The jaws ¢ and d, being liable to 
wear by slipping friction, are set in so as 
Rim F, acting as an 
armature to the electro-magnet, forms the rim of 


to be easily replaced, 


a wheel keyed on the end of another shaft in such 
a manner that it cannot turn upon it, but liable 
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to move according to the axis. The displace- 
ment is limited by two fixed rings m and x, the 
motion being produced in one direction by mag- 
netic attraction, and in the other, when magnetic 
attraction becomes insufficient or is suppressed, 
by the action of spring S. The jawse andd 
are fitted in, in order that they may not only be 
replaced when worn out, but also to enable them 
to accentuate the action by giving relatively less 
thickness to piece F, and, consequently, less re- 
sistance. It is believed that if it was built with 
a more permeable metal than the one with which 
the electro-magnet is made of, it would be better 
still, and that in a general way, whether one acts 
on the nature of the metal, or on the sections of 


FIG, 2. 


chickness, or on both together, it will always be 
advantageous to close the magnetic circuit in as 
short a circuit as possible by a piece, which, by 
provoking magnetism near the contact surfaces, 
magnetism will cause a decrease of resistance 
which will in turn cause an influx of force. 

The Safety Valve points out that “the 
wedge shape of the jaws gives a noticeable 
play to the movable part, while always 
keeping the active faces near enough to- 
gether so that the attraction up to contact 
may be caused by a magnetic field of small 
intensity and too weak to cause driving.” 
Referring to Figure 2, M. de Bovet says: 

‘*We consider it especially necessary to pre- 
serve the wedge shape of the jaws, because with 
such a shape, to a given displacement ™ » of the 
armature according to the axis there corresponds 
a much less distance # » = sin a of the acting 
surfaces.” 


Combined Section Liner and Triangle. 
Mr. F. R. HONEY, whose name will be 
familiar to agreat many American readers, 


as a contributor to technical joucnals, has 
communicated to the American Machinist 
an account of a new drawing instrument 
which can be used for all the purposes of 
a triangle, while it also may be used asa 
section liner, when the flat shading of a 
cross section is required. Nowthere have 
been various attachments to triangles in- 
vented before, and the handy device under 
consideration would not therefore attract 
much attention except for certain features 
of its construction that appear to be new, 
and also appear to largely increase the 
range and usefulness of this labor-saving 


Muchinist 


Fig. 1 


device over others that have preceded it. 
The monotonous and tedious labor of 
cross hatching by the old method is one 
that alf draughtsmen would be glad to 
have lightened and facilitated ; and by the 
use of this new attachment, which can 
easily be fitted to any triangle, it would 
seem that a material saving in time, strain 
of vision, and back-ache, can be accom- 
plished. Mr. Honey has previously de- 
scribed in the same paper a section liner 
devised by himself. This one, however. 
has been contrived by Mr. O. F. Hill, of 
Lowell, Mass. The American Machinist 
has obliged us with a loan of the cuts il- 
lustrating the device, which are here re- 
produced. Referring to these,the follow- 
ing is Mr. Honey’s description of the 
device and the manner of using it: 


‘* Figure 1 is an ordinary 45 degree triangle. 
Within the opening space is a piece 4 of the 
same thickness as the triangle, and pivotally 
united to it by the parallel links a, 2, and the 
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Screws s, s, s, s, Ais a cam-shaped gage, 
which is also pivotally united to the triangle by 
the screw 4, This gage overlaps the piece 4, 
which carries a pine. This pin engages in the 
curved groove or opening in 4. The opening 
in #& gradually widens from one end to the 
other, and the position of the gage determines 
the throw of the instrument when it is set to 
regulate the distance between lines. Figures 2 
and 3 illustrate extreme positions of the gage. 
In the former the pin entirely fills up the open- 
ing, and there is no throw to the instrument, 
while in the latter the throw is a maximum. 

**In operating the section liner it is desirable to 
place the lower edge of the triangle in contact 
with the blade of the T-square in order to cor- 
rect any tendency it may have to twist out of 
position. In covering small areas, however, 
this is unnecessary. 

‘*The right-hand edge of the groove bears 
against the pine, as shown in Figure 1, anda line 
is ruled along the long edge of the triangle. 
The piece 4 is then moved to the left until the 
pin strikes against the left-hand edge of the 
groove. The triangle is then moved to the left 
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Fiy. 2 Fig. 3 
until the pin bears against the right-hand edge 
of the groove, thus regulating the space between 
the lines. The second line is ruled and the 
operation repeated, 

‘*The perpendicular edge of the triangle may 
also be employed if required by moving the tri- 
angle from left to right, instead of from right to 
left, as above described. 

‘*In moving the triangle the finger should be 
placed on the piece 4 to prevent it from slip- 
ping, and in moving the piece 4 the finger 
should be placed on the triangle for the same 
reason. The holesc¢ c, which are bored into 
the triangle and piece 4, are designed to receive 
the tips of the fingers, which may remain in 
these positions while the instrument is in use, 
one finger sliding one piece into a new position, 
while the other finger holds the other piece 
firmly against the paper. 


‘Tt will be seen that the width of the spacing 
may be increased indefinitely beyond the limits 
controlled by the gage by omitting one or more 
lines.” 

As no intimation is given that the at- 
tachment has been patented or placed on 
sale, it is presumably free to be used by 
any draughtsman who desires to do so; 
and it isso simple that almost any one 
will be able to construct it and attach it 
to a triangle. 


Boiler Insurance Inspection. 

OUR excellent contemporary, 7he Safely 
Valve, has commenced a campaign di- 
rected to securing improvement in sys- 
tems of boiler inspection and insurance. 
In furtherance of this commendable pur- 
pose it has been giving liberal and well- 
prepared abstracts of laws of various 
countries regulating the use of boilers and 
editorially and otherwise presenting much 
which bears directly upon this important 
subject. An abstract of a report made by 
Mr. E. G. Hiller to the National Boiler 
Insurance Company, England, on Boiler 
Insurance Inspection in England, con- 
tinued from the August number of the 
same journal and which is entitled “ In- 
surance Inspection During the Construc- 
tion of New Boilers,” is printed in the 
issue of Sept. 15 and isa valuable paper 
worthy the careful and thoughtful perusal] 
of every one interested in the use of steam 
boilers for power purposes. Mr. Hiller in 
his paper advocates the aid of insurance 
inspectors at the very outset of boiler 
building from specifications. He says 
with reference to this aid, that in England 
the National Boiler Insurance Company 
sends an inspector to attend “at the plate 
makers when the plates are rolled and 
mark the plates with the company’s 
stamp, and also to mark pieces for shear- 
ing off to be tested for tensile strength 
and elongation. Thereafter the super- 
vision of the inspector is continued at 
suitable stages of the work. The title 
should have been extended to include in- 
spection after completion for this is also 
treated of in Mr. Hiller’s valuable paper, 
and the details of this inspection are given 
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for which the reader must consult the ar- 
ticle itself. Such a system of inspection 
would inevitably result in permanently 
advancing the art in the United States. 
The insurance inspection of boilers is not 


here frequently directed to the construc- 
tion of boilers under construction from 
specifications, yet there appears to be no 
reason why this could not practically be 
carried out here as well as in England. 
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W. H. Wakeman (M A-Sept.) 2300 w. 

*o5272. Liquefaction in Steam Cylinders. 
Editorial (Eng L-Sept. 14.) 1400 w. 

*95274. The Heating Value of Coals. Wal- 
ter J. May (C G-Sept. 14.) 1000 w. 

25304. Indicator Errors. Correction in Ac- 
curate Measurement of Power (B J C-Sept. 22.) 
1500 w. 

25305. Hunting of Engine Governors.— 
Causes and Remedies Therefor (B J C-Sept. 22. 
1500 w. 

*25319. Some Notes on the Governing of 
Steam Engines Particularly when Coupled to 
Dynamos. G. L. Addenbrooke (El-Sept. 14.) 
2000 w. 

*25365. Engine Cylinder Clearances and In- 
itial Condensation. Ill. Michael Longridge (P 
Eng-Sept. 14.) 2400 w. 

25513. Temperature of Cylinder Walls (R 
R-Sept. 2g.) 3000 w. 

*g5540. TheCorrosionof Boilers and Steam~ 
ships. C, Ward (P Eag-Sept. 21.) 4600 w. 

25559. Boiler Inspection Laws of Germany 
(S V-Sept. 15.) 1300 w. 

25582. Hand-Hole Guards. Ill. (M G-—Sept. 
29.) 1300 w. 

25583. Larwe Gas Engine Plants.—Are They 
More Economical Than Steam Plants? (B J C— 
Sept. 2g.) 1300 w. 

25585. Onthe Steam Jacket.—Conclusions 
Arrived at by Professor Thurston (B J] C-Sept. 
29.) 500 w. 

25709. Some Diagrams from a Brown En- 
gine.—Cause of Loop at Steam Line (B J C- 
Oct. 6.) 400 w. 

25710. Testing Indicators (B J C-Oct. 6.) 
1800 w. 

25754. The Injector. Ill, Albert E. Edkins 
(C E N-Oct.) 2500 w. 


Miscellany. 
983. Elasticity of Machinery (B J C-Sept. 
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031.—$1.50. Notes on Wire Tramways. 
Il. A. C. Savage (T C E-July.) 2000 w. 


We supply copies of these articles. See introductory 
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25032.—$1.50. Steam and Electric Cableways 
for Logging and Canal-Boat Towing. Ill. Rich- 
ard Lamb (T C E-July.) 2700 w. 

_ 25074. Countries Where Piracy of Inventions 
is Legalized. George G. Turri (1 Age-Sept.) 
1600 w. 

25075. Nature and Policy of Letters Patent 
for Inventions, Levin HH. Campbell (1 Age- 
Sept.) 1800 w. 

*25121. Mechanics asa Fine Art. William 
T. Magruder (E A S-Aug.) 2800 w. 

25164. The Prospects of the Gas Engine. 
J. HL. Killey (C Eng-Sept.) 1000 w. 

25188. Successful Managers. C. R. Tomp- 
kins (A S-Sept. 15.) goo w. 

25230. A Note on Compressed Air. Frank 
Richards (A M-Sept. 20.) 4300 w. 

*25275. (ualities Necessary in Manufactur- 
ing Coal. M. Schmidt (C G-Sept. 14.) 3000 w. 

25306, Compressed Air for Transmission of 
Power, Editorial (B ] C-Sept. 22.) S00 w. 

*25368. Machinery in Court.—The Part 
Which It Plays as Evidence in Actions (M-Sept. 
15.) 1600 w. 

*25475. A New Mechanical Fluid (Inv-Sept. 
22.) 1500 w. 

25526. Sixty Years a Mechanic. — Some 
Reminiscences of an Old Workman. Joshua 
Stevens (M A-Oct.) 1300 w. 

425545. The First United States Pneumatic 
Postal System. <A Faikenau, with Discussion. 
Ill. (P EC P-April-June.) 6000 w. 

25566. Some Unusual Movements. Ill. C. L. 
Redtield (A M-Oct. 4.) S00 w. 

24584. Petroleum as a Lubricant.—Its Value 
and How to Test It (B J C-Sept. 29.) goo w. 

25593. Cost of Power from Prime Movers. 
G. G. Hiscox (Pr-Oct.) 2400 w. 

25604. An Important Prospective Patent 
Decision. Charles A. Brown (E E-Oct.) 1600 w. 

25620. The Long-Running Meteorograph of 
the Mont Blane Observatory. Ill. J. Janssen 
(Se A-Oct.) 800 w. 

25626.—$1.50. The Pulp Mill of the Cliff 
Paper Company of Niagara Falls, N.Y. Il. 
Wallace C. Johnson (T C E-Aug.) 4800 w. 

*25067. The History and Development of 
the Gas Engine. (Abstract) W. Norris (J G L- 
Sept. 25.) 2000 w. 

25718. Superiority of American Machinery 
(M G-Oct. 6.) 1200 w. 

*25725. American Trade Schools, Ill. (I C 
B-Sept. 28.) 500 w. 

*25749. The Motion of a Wheel. Ill. Her- 
bert Aughtie (P Eng-Sept. 28.) 700 w. 


Serials. 


13534. The Gas Engine (M W-Began June 
2, 1893—II parts to date—3o cts, each). 

16781. Rope Driving. J. J. Flather (E W- 
Began Oct. 26, 1893—12 parts to date—15 cts, 
each). 


18044. Motive Power and Gearing. Ill. E. 
Tremlett Carter (El-Began Dec. 1—22 parts to 
date—30 cts. each), 

19638. Blowing Engines and Machinery. 
Ill. Albrecht von Thering (E M—Began Feb.— 
8 parts to date—30 cts, each). 


19709. The Indicator and Its Diagrams. 
Charles Day (? Eng-Began Feb. 2—17 parts to 
date—30 cts. each). 

20182. ‘The Elements of Boiler-Making. II. 
C, E. Fourness (LL. E-Began March—8 parts to 
date—30 cfs. each), 

21141. High Speed Steam Engines. John 
Radinger (E M-Began April—7 parts to date— 
30 cts. each). 

23639. Mechanical Draught (E R L-Began 
July 6—2 parts to date—3o cts, each), 

23826. Comparison of Different Formulz for 
Dimensions of Parts of Steam Engines. William 
Kent (A M-Began July 26—4 parts to date—15 
cts. each), 

24038. Compressed Air.—The Problem of 
Transmitting Power to Long Distances by Its 
Use. Ill. (C E-Began Aug.—Ended Oct.—3 
parts—30 cts. each). 

24338. Gas Engines. David Salomons (P 
A-Began Aug. 15—3 parts to date—I5 cts. 
each), 

24722. Methods of Determining the Dryness 
of Steam. W.C,. Unwin (Eng L-Began Aug. 
24—Ended Sept. 7—3 parts—30 cts. each). 

24930. Some Notes for Enginemen and Fire- 
men. W. H. Booth (E L-Began Aug. 31—4 
parts to date—3o cts. each), 

25100. Oil Engines. Ill. William Stafford 
(P Eng-Began Sept. 7—Ended Sept. 14—2 »arts 
—30 cts. each), 

25193. Electrical Machinist Practice. III. 
James F. Hobart (E E N Y-Began Sept. I9g—3 
parts to date—15 cts. each), 

25381. The Walker Universal Tool and Cut- 
ter Grinder. Ill. (A M-Began Sept. 27—2 parts 
to date—15 cts. each), 

25469. Type-Writing Machines. Henry 
Charles Jenkins (J 5 A—Began Sept. 21—2 parts 
to date—30 cts. each). 

25528. The Design and Construction of 
Modern Steam Engines. Theodore F. Schef- 
fler, Jr. (M A-Began Oct.—1 part to date—15 
cts). 

25538. Testing of Engines and Boilers. Ill. 
Charles Day (P Eng-Began Sept. 21—2 parts to 
date—30 cts. each). 

25563. Spacing Holes.--Easy Way (A M- 
Began Oct. 4—I part to date—15 cts). 

25611. Calculation of a Compressed Air 
Transmission when the Subsidiary Losses of En- 
ergy are Taken into Account. From Professor 
Unwin's ‘* Development and Transmission of 
Power” (E M-Began Oct.—1 part to date—3o0 
cts). 

25735. Notes on the Steam Turbine. Ken- 
elm Edgcumbe (E R L-Began Sept. 28—1 part 
to date—30 cts). 


We supply copies of these articles, See introductory. 


i 
| 
j 
‘ 
os 
i 
. 
ae 
‘ 
\ 
e 


MINING & ME FALLURGY 


The Genesis of Ore Deposits.* 


FEW contributions to the science of 
economic geology have attracted such 
attention as Prof. F. Posepny’s monograph 
on“ The Genesis of Ore Deposits,” pre- 
sented at the Chicago meeting of the 
American Institute of Mining Engineers, 
in August, 1893. The discussion of that 
paper was continued at the February meet- 
ing, and now again at the October meeting 
at Bridgeport, besides many communica- 
tions to the mining and geological period- 
icals, and has elicited much fresh evidence 
and a variety of professional opinions. 
Professor Posepny now repligs to his 
critics serza¢7m, and amplifies and further 
explains the conclusions previously an- 
nounced by him, dwelling especially upon 
the conditions of underground water cir- 
culation, as bearing upon the much-vexed 
question of ore deposition by lateral secre- 
tion versus the ascensional theory. The 
author re-states his position in favor of 
the latter theory as the more probable and 


more generally applicable explanation , 


giving his evidence therefor, and drawing 
his deductions in a manner admirably 
conscientious and free from the slightest 
taint of dogmatism. It may be remarked 
here that in the narrow sense in which 
the lateral-secretion theory of Professor 
Sandberger was first announced, attributing 
the sources of ore bodies to the immediate 
wall rocks, it presented obvious difficulties 
and for some cases inconceivable condi- 
tions, and has latterly been modified and 
widened, to refer the sources of ore to 
rocks within “ reasonable proximity,” with 
much latitude as to the local direction of 
the solvent and precipitating currents; so 


*The subject-matter of this and of the four follow- 
ing notices is contained in papers presented at the 
Bridgeport meeting of the American Institute of Mining 
Engineers, October, 1894; and the comments upon these 
papers are based upon advance sheets of the 7ransac- 
tions Am, Inst, Mg. Engineers for the current year. 


339 


that it has lost much of its precision, and, 
while offering a more satisfactory general 
explanation, has somewhat fallen from the 
dignity of a clean-cut theory. Another 
point developed in the course of the argu- 
ment is the manner of deposition of ore 
and vein matter, whether by successive 
fillings of open cavities (that is, pre-existing 
spaces filled only with air or water) or by 
molecular substitution (also termed “ re- 
placement” and metasomasis’’). Pro- 
fessor Posepny regards crustification 
a more precise term than “banded struc- 
ture a clear proof and test of depo- 
sition in open fissures, caves, vugs, etc.; 
but does not exclude the metasomatic 
origin of deposits preserving the structure 
of the original mass, as sometimes plainly 
shown. To Professor Posepny’s latest 
utterance Dr. R. W. Raymond has ap- 
pended a summary of the argument, with 
comments of his own. 


Ore Dressing in Sweden. 

METHODS of preparing ore for re- 
duction or for the market in Sweden are 
described in detail by Mr. P.G. Lidner, 
with separate accounts of representative 
works. In that country the mechanical 
concentration of ores has not attained any 
considerable extent quantitatively, by 
reason of the scarcity of ores calling for 
this kind of treatment, these being limited, 
with one exception (at the Sala mine, pro- 
ducing argentiferous galena and other 
silver-bearing minerals), to blende, or 
blende and galena intimately mixed. But 
the works are extremely interesting be- 
cause of the very difficult nature of the 
material treated, which is of low grade 
carrying the valuable minerals mostly in 
a state of very minute subdivision. In the 
main, the apparatus and methods resemble 
those of the German plants, the system in- 
volving a close sizing and classification of 
material, separate treatment of the differ- 
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ent classes and sizes by machines espe- 
cially adapted for each, with a complica- 
tion of regrindings, resizings, hydraulic 
classifying, and re-concentration, with the 
ultimate result of very clean products, the 
separation of blende from galena being 
very perfect. The losses in concentration 
are unavoidably high, owing to the char- 
acter of the material, which does not lend 
itself readily to mechanical concentration, 
and range from 21 up to even 50 per cent. 
on the finely disseminated blende and 
galena mixed ores. The advocates of close 
sizing will find,in the examples described, 
model plants with numerous sizing drums, 
ore classes, subdivisions and re-treatment ; 
but the author leaves it tothe reader to 
form an opinion whether the same results 
could not be obtained ina simpler way 
and by a less complex system. As to the 
careful preparatory work of sorting and 
hand-culling, which deserves attention be- 
cause it effects a greater saving than is 
generally supposed, Mr. Lidner does not 
recommend in American practice the car- 
rying of hand-work so far as in Europe, 
because wages are higher; but believes 
that this preliminary operation is too 
much neglected in the United States, and 
that many concentrating works, especially 
in the zinc-mining districts, would profit 
by paying more attention to it. In Sweden 
the cheapest labor is employed for the 
sorting; on the picked, clean ore there is 
no loss in concentration ; there is no wear 
and tear of machinery by anything thus 
removed, be it clean mineral or gangue ; 
and both the machinery and the mill work 
are highly benefited by keeping out 
broken tools, pieces of iron or wood, rags, 
etc. A special feature of some Swedish 
works is the light kiln-roasting of some 
ores containing worthless pyrite, to elim- 
inate that mineral from the concentration 
problem where the product of the works 
is to be pure oxides. 


Inaccuracy of the Silver Assay. 
WITH the object of convincing the man- 
agers of silver mills that the customary 
calculations in regard to the percentage of 
silver saved are misleading and often far 
‘rom the truth, Mr. C. A. Stetefeldt pre- 
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sents a paper on the inaccuracy of the 
commercial assay for silver, and of metal- 
lurgical statistics in silver mills, with spe- 
cial reference to the treatment of roasted 
ores byamalgamation and lixiviation. Be- 
sides the known errors of the commercial 
fire assay, from silver remaining in the 
slag, absorbed by the cupel, and volatilized 
in the crucible melting, scorification or 
cupellation, there are errors from incorrect 
sampling and in the weighing of buttons. 
The losses in slag or by absorption may be 
ascertained with practical accuracy by re- 
assaying the slag and cupel, and adding 
the result to that of the button, thus 
obtaining a “corrected” assay. The loss 
by volatilization is an unknown quantity, 
the author thinks, which cannot be ascer- 
tained even by synthetic methods. Recent 
researches however have thrown consider- 
able light upon this question. Mr. Stete- 
feldt tabulates the results of numerous 
assays at different mills, by different 
assayers, and brings out some remarkable 
discrepancies between the commercial and 
the corrected assays. The latter are the 
highest returns obtainable in ordinary 
practice and without specially refined 
methods, but as the former (the commercial 
assays) are commonly taken as a basis in 
reporting percentages of silver saved and 
lost in actual treatment, the apparent re- 
sults may evidently be far astray. What 
the author charges against the commen 
practice in mill work of course holds 
good as to smelting, though at smelting 
establishments the sampling and assaying 
are performed with greater care. 


Manganese Slags at Tombstone, Arizona. 

THESE form the subject of a communica- 
tion by Mr. John A. Church, in which he 
records the results of smelting concen- 
trates from silver ores, using low-grade 
argentiferous manganese ore as a substi- 
tute for iron flux. The material treated 
was extremely unpromising, the difficulty 
of making a smelting product from slimes 
containing only three per cent. of lead 
being only the first of many obstacles to 
be faced. At the time no smelter had 
ventured to trust manganese as a precipi- 
tant, though large quantities of mangan- 
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ese ore containing silver were bought and 
used by smelters (as at Butte), who then 
looked upon manganese solely as a basic 
flux for silica. On the whole the results 
of all the runs (1307 days, with 41,626 tons 
smelted) were fairly satisfactory and cer- 
tainly formed a unique chapter in the his- 
tory of smelting. Although silver-lead 
smelting is now ona different footing from 
what it was in 1882-86, when the plant at 
Tombstone was running, and the condi- 
tions of transportation and smelting 
charges have changed, the experience 
then gained is still instructive. 


Does the Vibration of Stamp Stems Change 
their Molecular Structure ? 

THE controversy over the question of 
the crystalization of iron and steel by 
vibration and repeated shocks, orrather as 
to the validity of that theory as an explana- 
tion of the breakage of stamp stems, is by 
no means yet settled. Messrs. Argall and 
Austin on the affirmative and Dr. Ray- 
mond on the negative stoutly maintain the 
battle, with extended argument, obser- 
vations and reference to authorities. By 
common consent the question has been 
narrowed down to the concrete case of the 
battery stems, or in other words to the 
causes of the breakage of wrought iron 
and specially worked mild steel under lim- 
iting conditions, in the cold and under 
specified stresses. It is hardly necessary 
to say that the argument has been con- 
ducted with much keenness and ingenuity 
on both sides, Toattempt to recapitulate or 
summarize it with the space available here 
would be to do injustice to the able con- 
testants and would present a very imperfect 
view of the case to the reader, who must 
be referred to the entire debate in the 
Transactions. But as the question is of 
far-reaching importance in the whole 
metallurgy and use of iron and steel, and 
perhaps of other metals also, it may be 
well to quote the tests proposed by Dr. 
Raymond, any one of which would prove 
a good deal: (1) Let a stamp stem which 
has been running for a long time without 
breaking be taken down and examined as 
to fracture and structure; (2) to make 
this result conclusive, let a comparison be 
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made between such a stem and one made 
at the same time from the same metal, but 
not used ; (3) let astem which has broken 
in service be examined as to its structure 
at other points than that of fracture; 
(4) let such a stem be tested to ascertain 
whether, at any point in it, it is not possi- 
ble to produce at will either granular or 
fibrous fracture by simply varying the 
means and method of fracture ; (5) let any 
stem, new or old, used or unused, be tested 
in the foregoing manner. It might be sup- 
posed that the behavior of stamp stems in 
actual service would in itself offer conclu- 
sive testimony ; but a careful examination 
of the arguments and facts shows that 
there is something still to be said on either 
side, and that only systematic tests will be 
convincing to all. 


Does Iron Crystallize in Service? 

Loose use of terms creates confusion of 
thought and often leads to needless con- 
troversy where the issue is not so much 
one of fact as of definition. For example, 
here is the discussion over the question of 
crystallization of iron and steel in service. 
Mr. P. Kreutzpointner clears away some of 
the misconceptions by drawing a sharp 
distinction between the words “crystalline” 
and “granular ” and defining “fibrous” 
as applied to these metals, which he does 
in a carefully prepared article in the /rom 
Age. It has been shown that the best 
soft iron is liable to break with a “crystal- 
line” fracture under certain conditions, 
thus giving the impression that it had 
turned crystalline from its original fibrous 
state. But now for the definition : 

A fracture is crystalline only when the shining 
particles are formed with more or less well de- 
veloped angles bearing the characteristics of 
crystallization. But there are many fractures of 
iron and steel which present shiny facets, it is 
true, but are nothing else than the transverse 
section of the ‘‘ fiber” or crushed original crys- 
tal which formed while the fluid or semi-fluid 
mass was slowly cooling and was subsequently 
rolled out or hammered down and elongated. 
These elongated crystals cannot be 
properly called crystals any longer, and hence the 
fracture . . . exhibiting the transverse sec- 
tion of these [former] crystals -in the form of a 
shiny angular surface is more properly termed 
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granular. But to many . . . a granular 
fracture is crystalline in appearance because of 
the similarity, and they jump to the conclusion 
that the iron or steel crystalized in service. 
This deceptive appearance is well shown 
by an illustration in the /roz Avge article of 
a bar broken short off and having across 
the end a very marked granular fracture 
with bright facets, but a longitudinal slice 
through the middle of the bar proves that 
these facets are merely the ends of rolled 
out crystals, that is, “fibers.” This sort 
of fracture is produced by very sudden rup- 
ture, when the particles have not time to 
flow and rearrange themselves. None of 
the disputants deny that metals are sub- 
ject to “ fatigue ” under repeated stresses ; 
but this admits of various explanations. 
* Fatigue” is a convenient word, which 
does not tie the user down to any theory. 


Curvature of Diamond Drill Holes. 

Ir often happens in prospecting by 
means of the diamond drill, when the 
holes are drilled in any direction other 
than vertical, that false indications are 
given as to depth and distance. Mr. J. 
Parke Channing, who has been investigat- 
ing this source of error, has communicated 
his results to the Lake Superior Mining 
Institute, and his paper is reproduced in 
the Lngineertng and Mining Journal, 
While drilling a series of fan holes to test 
the formation on one of the Michigan 
ranges Mr. Channing found that cores 
from holes started downward at an angle 
of 45° did not correspond with the calcu- 
lated stratification at the supposed position 
of the bottoms of the holes. Concluding 
that the angle must have changed, he pro- 
ceeded to test this by the method of low- 
ering glass tubes containing hydrofluoric 
acid and noting the angle of the etched 
ring. The first trial, not wholly conclu- 
sive, indicated that at a depth of 531 feet 
the hole had flattened 15°. After experi- 
encing trouble with different forms of ap- 
paratus, the results being vitiated by the 
hydraulic pressure driving stoppers in and 
compressing the air, or forcing in water 
through the plugs and diluting the hydro- 
fluoric acid solution, successive experi- 
ments giving no test, Mr. Channing had 


special tubes made, I inch in diameter, 5 
feet long, with ground glass stoppers. 
These also failed at first, the water work- 
ing in through the ground joint. The 
final and successful method was, in brief, 
as follows: The vacant end of the core 
barrel was plugged tightly with wood ; the 
upper end of the tube warmed and the 
stopper heated in a little paraffine; the 
tube placed vertically; 1 inch of 20° acid 
carefully poured in, then 1 inch of water ; 
the stopper fitted in; the tube, still verti- 
cal, was put in the core shell and the lat- 
ter screwed into the barrel. The appa- 
ratus was then lowered with the rods, care 
being taken to touch the bottom of the 
hole gently. Experiments as to the time 
necessary to leave the tube in the hole 
showed that two hours were as good as 
twenty-four, but that one hour was insuf- 
ficient. The angle of etching was read by 
clinometer. It was also proved that the 
rods would turn freely with considerable 
curvature. 

In some of the deep holes the point was 
60 feet higher and 50 feet farther than if 
drilled straight. Lateral deviation could 
not be tested by a tripped compass, on ac- 
count of local irregularities of attraction. 
The cause of the holes flattening was 
found to be that with a new bit on an old 
core barrel the upper end of the latter had 
an extra clearance and tended to press 
down, thus gradually raising the direction 
of boring. 


Electric Smelting of Iron. 

THE possible application of the Taussig 
electric smelting process in certain parts 
of the southern United States is discussed 
in the Manufacturers’ Record by a writer 
who holds rather sanguine views as to the 
success of that method. Afteralluding to 
the introduction of electricity into other 
branches of metallurgy (as in the produc- 
tion of aluminum, welding, etc.), the ex- 
periments of Edward Taussig, of Bahren- 
feld, Germany, are described. The process 
has attracted much comment in the tech- 
nical press but has not yet been introduced 
on acommercial scale, though one plant is 
being erected at Copenhagen and another 
in the south of France. It consists in first 


3 
# 
$ 
| 
4 
2 
4 
j 
j 


MINING AND 


reducing and smelting the ore, with suit- 
able flux, and finally in casting the metal 
thus produced. The apparatus consists of 
a long air-tight smelting chamber in which 
the hearth inclines toward a central open- 
ing through which the metal passes into 
the mold. The furnace is lined with 
glazed firebrick. As no carbon is 
present the metal is “almost pure” and 
the rarefied atmosphere (also described asa 
“ vacuum”) “ removes any gases produced, 
prevents oxidation or blistering, and in- 
creases the fluidity of the metal, thus pro- 
ducing castings which are dense and 
homogeneous.” If steam is to be used to 
run the dynamo, the writer claims a large 
economy of fuel as compared with other 
smelting methods ; but more conservatively 
explains that the most advantageous appli- 
cation of the process would be in places 
where ores exist near to some available 
water power or where fuel is high-priced 
and water-power can be transmitted with- 
out too great loss. It is also suggested 
that an electric generating plant might be 
erected near coal mines and power ob- 
tained by using slack coal in producers, 
heating the boilers with the gas, and trans- 
mitting the current from the dynamos to 
electric smelting furnaces at the iron 
mines. The author of the paper con- 
siders that if full success is attained in the 
European plants the south would be an 
exceptional field for the process, owing to 
the numerous water-powers at hand. He 
enters into details as to cost and results, 
which have already been widely published, 
and appears to be more hopeful than the 
many metallurgists who consider the elec- 
tric smelting of iron ores to be a little 
ahead of the times, however promising it 
may seem as a method for the indefinite 
future to develop. 


Natural Gas in Indiana, 


THE full text of the last report of Mr. 
Jordan, inspector of natural gas for the 
state of Indiana, is quoted in the Amer?- 
can Gas Light Journal, Occasion has 
been taken in a previous issue of THE 
ENGINEERING MAGAZINE to refer to the 
yeoman’s service rendered by this active 
officer in striving to check the waste of 
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natural gas and to prolong its usefulness 
as far as this can be accomplished by 
measures adopted at this late day. It is 
known, from bitter experience, that the 
stock of natural gas in any area (and the 
productive areas are limited) is a rapidly 
exhaustible quantity, and that if, as is 
doubtful, gas is being generated at pres- 
ent, it is in quantities insignificant in com- 
parison with the enormous drain both for 
consumption and through wastage. In 
Indiana the failure has begun, as is shown 
by the great reduction in pressure; while 
in parts of Pennsylvania and Ohio the ex- 
haustion is already complete. Considering 
the vast investments in manufactories de- 
pendent on natural gas, the question is a 
most serious one. Mr. Jordan says: 

The gravity of the situation can only be un- 
derstood when it is known that from 225 to 250 
pounds pressure at the head of the main lines is 
absolutely necessary to force the gas to the dif- 
ferent cities that lie outside but are obtaining 
their fuel from the gas field, with sufficient 
pressure to distribute it through the low-pressure 
city lines totheconsumer. . . There remains 
now but a small average margin above the limit 
of low pressure. At the annual rate of reduction, 
and by a continuance of the present extravagant 
and wasteful method of consumption, this small 
margin will be spent . . ina very short time. 
When this shall have happened, artificial pressure 
by means of pumps will be resorted to. . . It 
has been the experience of other statesthat when 
the initial pressure must be supplemented by arti- 
ficial means the end is very near at hand. A 
careful study of the conditions of the field in 
Indiana as they exist to-day will show that we 
have almost reached that point. 

As remedies, Mr. Jordan offers the fol- 
lowing common-sense suggestions: (1) 
All gas should be sold by meter measure- 
ment, and this should be enforced by law; 
(2) natural gas should not be used in the 
manufacture of bricks, tiles, nor in the 
rolling mills nor melting furnaces of glass 
factories. In these works a coarser and 


less valuable fuel can be used. The in- 
spector rightly adds that the highest and 
best purpose to which natural gas can be 
applied is the domestic use. It is in this 
use that it does the greatest good to the 
greatest number, and it is for this usethat 
it should be preserved. 
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Mining Experts. 

MUCH has beensaid, written and printed 
about the qualifications, functions and re- 
sponsibilities of mining experts, but there 
always seems to be room for a last word, 
and this the Winzny /ournal now utters, 
Recent occurrences in South Africa, and 
possibly inthe new gold fields of West Aus- 
tralia, causethe Journal totake up the sub- 
ject anew and call the attention of English 
investors to some of the aspects of the sit- 
uation. When mining properties are offered 
upon the market, a very grave responsibil- 
ity rests upon the experts sent out to 
examine and report upon them. This is 
strongly felt by aman who knows thata 
favorable opinion by him will probably en- 
taila heavy expenditure on the part of his 
clients. In addition to the technical training, 
practical experience and business acumen 
necessary to the real expert, there is obvi- 
ously demanded a quality independent of 
these—a moral sense and integrity that 
will inspire confidence and be a guarantee 
not only of good professional judgment but 
of good faith. The /oxrnad is quite right 
in insisting that only the best and most 
reliable of men should be chosen for work 
of this sort; men fully alive to the respon- 
sibilities involved. Muchsaving of money 
and the diminution of mining failures 
would have resulted from better selection 
of experts. “ Unfortunately,” remarks our 
contemporary, “during the rush and ex- 
citement due to the discovery of anew and 
rich gold field, ordinary business precau- 
tions seem to be neglected and the state- 
ments of unknown men are accepted as 
being absolutely true, while the necessity 
of their confirmation is lost sight of.”’ Af- 
terward the investors find out their mis- 
take. It might be added that it is always 
easy to get the professional rating of any 
man who sets up as an “ expert.” 

A suggestion that we do not remember 
having seen put forward in print before is 
offered by the Menzng /ourna/—namely, 
that instead of sending in his report, the 
expert should if possible submit it in per- 
son and be cross-examined thereon by his 
employers, for there are many points which 
may be omitted from a written report upon 
which his views and opinions, as one who 


has been on the spot, would be valuable. 
Apropos of the form and weight of re- 
ports the /vzrna/ might cite as an instance 
of a very convincing sort the story of the 
American expert who returned from 
making an examination and said to his 
client, drawing out his check for $5000: 
“ That is all the report I need make. Let 
me into the deal.” 

Regarding mine salting, the A/znZng 
Journal perhaps lays too much stress upon 
the danger ; but concedes that in the ma- 
jority of cases the vendors are honest in 
their dealings, though of course anxious 
to make the most favorable terms. A 
more common trouble the expert has 
encounter is the overestimate that holders 
always have and the partiality of all neigh- 
bors to put the best face upon matters 
concerning which testimony rather than 
observation has to be relied on. So far as 
personal examination goes, sampling, 
when properly and conscientiously done, 
is more accurate than our contemporary is 
inclined to believe. This can readily be 
put to the test of a trial mill run or sate of 
ore to a smelter, and of course the expert 
will resort to these larger metallurgical 
tests whenever the transaction is of im- 
portance. 

Finally, as to fees: ‘The duties en- 
trusted to a mining expert are about as 
onerous as can beconfided toany one man, 
and we are decidedly of opinion that his 
fees, even though stiff, are well earned.” 
As a percentage on the money involved 
they are disproportionately below the fees 
of architects and civil engineers; besides, 
the mining expert has to charge for much 
lost or unoccupied time. The value of a 
negative report is not always appreciated 
by would-be investors. 


AMERICAN Coal, says Black Diamond, 
has possession of the Havana market, to 
the nearly total exclusion of English, but 
in Jamaica the English fuel is used far 
more than the American. The ascendency 
of American coal in Cuba is a commercial 
victory, and the conditions in other parts 
of the West Indies and in portions of 
South America are substantially the same 
as in Cuba. 
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PROGRESS in electric mine-hoists is 
shown by a two-motor, double-reel hoist 
described and illustrated in the J/cning 
and Scientific Press. Each motor is of 
500 horse-power; combined, 1000 horse- 


power. The reels are for flat steel cables, 
and the hoist is designed to raise a load of 
5 net tons from a depth of 2500 feet in one 
minute. This is probably one of the most 
complete hoists yet made. 
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Water Supply Engineering. 


AN article written for Zechnzc, by R. C. 
Gemmell and reprinted in The Age of Steel 
and several other publications, has de- 
servedly attracted considerable attention 
on account of its very practical character. 
Of course it is quite impossible that acom- 
prehensive treatise on water supply engi- 
neering could be compressed into the limits 
of a single newspaper or magazine article. 
What Mr. Gemmell has doneis to place in 
plain array the practical points in construc- 
tion whose neglect is sure to result in seri- 
ous defects, if not practical or total failure. 
For an example of such failure arising from 
insufficient attention to the quality of pud- 
dle for reservoirs, an instance of failure to 
retain water in anew reservoir constructed 
for one of our large seaboard cities, and 
first filled during the past summer, might 
be cited—a failure that caused much dis- 
appointment, and loss to the contractor 
and delayed seriously a much needed addi- 
tion of supply for the city alluded to. 

Of clay puddle Mr. Gemmell says that 
‘‘when properly made, it is nearly as valu- 
able as concrete, but when carelessly made 
it may be worse than useless.” 


The materials used should be carefully se- 
lected, properly proportioned, and thoroughly 
compacted. If the compacting is done by ram- 
ming the surface of each layer should be deeply 
scored to make bond with the succeeding layer ; 
if by rolling, a heavy grooved roller should be 
In the whole process of the design and 
construction of a reservoir the engineer should 
bear in mind the fact that ‘‘ water abhors an an- 
gle,” and should lose no opportunity to put one 
in its way wherever it is likely to try to force a 
passage out. The utmost care must be used to 
prevent the water following along the pipes in 
the entry trench, by enclosing them in masonry 
and building cut-off walls across them at inter- 
vals, Water is the most subtle enemy with 
which an engineer has to deal, and every precau- 
tion known to man must be taken to prevent its 
working through the embankment—even then 
the work may result in partial failure. 


The article deals also with the testing 
of pipes, hydrants, gates, etc,; the proper 


used, 
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location of street mains, with reference to 
the buildings to be supplied; the proper 
way to set hydrants; the inspection of 
pipes to determine existing imperfections ; 
the depth to which trenches for pipes 
should be excavated; the proper method 
for laying pipes; pipe joimts; pipe fit- 
tings ; stand pipes for hydrants; size of 
connecting pipes for fire hydrants; excava- 
tions for and the proper setting of hydrants, 
etc., thus going over a subject that, while 
familiar to all trained hydraulic engineers, 
is one upon which municipal officers often 
need the precise kind of practical infor- 
mation, expressed in clear language with 
avoidance of technicalities, that Mr. Gem- 
mell has given in this article. Especially 
is what he says about reservoir construc- 
tion of value to city officials who, not 
being engineers, still desire to be able to 
form some reasonable judgment of the 
quality of water supply construction inde- 
pendently of the opinions of experts. This 
is not to say that any official not trained 
to engineering would, by reading Mr. 
Gemmell’s paper, be able to dispense with 
expert advice in judging of the good or 
bad points in construction or repairs; but, 
that its perusal would, in very many cases, 
supply a kind of knowledge which would 
be very much better than the blank igno- 
rance of the subject possessed by most 
city officials who get into office under ex- 
existing systemsof municipal government. 
It would at least enable them to suspect 
faults which often are entirely overlooked, 
and to intelligently guide their inquiries 
through the aid of experts. 


Electrolysis Affecting Water Mains. 


UNDER the title Mr. G. H. Benzenberg, 
of Milwaukee, presented to the recent con- 
vention of the American Water Works 
Association at Minneapolis a paper of un- 
usual importance dealing with the recently 
ascertained destructive effect upon water 
mains that has followed the practice of 
connecting wires with underground mains 
or hydrants. The paper has been printed 


} 
4 
4 
" 
2 
1 


348 


under the heading, “ The American Water 
Works Association” in The Age of Steel ; 
and on account of its practical value has 
also been published and commented upon 
in many other engineering papers. 

The true cause of the corrosion is found 
not to depend directly upon electric cur- 
rents but to electrolysis of soluble salts ex- 
isting in the earth surrounding the mains. 
The passage of the current through the 
mains sets up the decomposition of these 
‘salts—chlorides, nitrates, or sulphates of 
ammonia, soda, or potash, setting free 
their acids, which thereupon actively 
attack the iron pipes. A very interesting 
account of how his attention was first 
attracted to the subject through the burst- 
ing of a pipe in front of power house is 
given, but as this is not the most impor- 
tant part of the discussion, the reader is re- 
ferred to the original paper for it. 

The method of determining when and 
where the action is taking place, and its 
remedy, is, of course, what will be of 
greatest service to engineers. Mr. Ben- 
zenberg says “the water-works engineer 
can satisfy himself perfectly, whether his 
pipe is in danger or not, by purchasing a 
volt ammeter that will record a fiftieth 
part of a volt or ampere, and any of his men 
can, at the time they tap the main along 
the lines of a street railway, or occasionally 
with a hydrant, connect the same, one end 
with the water pipe and the other with the 
rail. If it indicates that the pipe is posi- 
tive there is danger to the pipes. ‘ 

“If the pipe shows it is negative to the 
rail there is no possible danger. The infor- 
mation can be easily and quickly obtained. 
It does not need an expert. A careful 
man, a tapper, or any one of the employés, 
except a common laborer, can keepon mak- 
ing these investigations and soon ascer- 
tain whether any part of the pipe is posi- 
tive. 

“ As soon as it is indicated that the pipe 
is positive to the ground, further investi- 
gations should at once be made, first, as to 
whether the soil contains any of the soluble 
salts heretofore mentioned ; and if it does, 
there is no question but what electrolysis 
is taking place and corrosion of the pipe is 
occurring at some point. There is no ne- 
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cessity of opening your trench to ascertain 
where this electrolysis is taking place; all 
it needs is to establish the proper equil- 
ibrium at that point between the pipe and 
the rail, by making a connection, with a 
good clamp and sufficient copper bond, be- 
tween the pipe andtherail. Atthat point 
at least and for a long distance your pipe 
is immediately made negative and freed 
from all danger. It is surprising how 
quick the change takes place, and yet it is 
not surprising—because, as has been stated, 
the flow of the current is instantaneous ; 
I have known where a tap had been made 
and the volt meter showed the pipe of five- 
tenths of a volt positive, sufficient to pro- 
duce corrosion if the salts of the earth 
were of such a nature as to cause electro- 
lytic action. A bond was placed around 
the pipe by my own man—keeping the 
volt ammeter in connection—and the mo- 
ment the connection was made with the 
rail the pipe became negative.” 

Much other valuable information may 
be gained by a perusal of this excellent 
paper. For example the author does not 
advise the use of water mains as gronnd 
connections, yet he states that with proper 
precautions already indicated, 31 per cent. 
of the entire output of the power station 
at Minneapolis is returned through the 
water pipes without damage to the latter. 
The proper method of making the connec- 
tion between the pipe and the rail to 
change the current from positive to neg- 
ative is also described in detail. In deal- 
ing directly in the plainest possible man- 
ner with the subject in hand, and the 
avoidance of all superfluities, Mr. Benzen- 
berg has supplied a model for engineering 
papers on practical subjects, which others 
may well imitate. 


The West Side Trunk Sewer, Roches- 
ter, N. Y. 


BECAUSE of some unusual features the 
sewer named inthe title is attracting at- 
tention from engineering papers, and in 
Engineering News, an illustrated descrip- 
tion of it is given. Our contemporary has 
kindly loaned the accompanying engrav- 
ings for use in this review. Mr. Will. E. 
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Crane is the engineer in charge of the 
work, 

The main trunk of the sewer, 17,700 feet in 
length, has lateral extensions aggregating 13,000 
feet. The trunk sewer at the beginning is 5 feet 
in diameter (egg-shaped as shown by Figure 1) and 
increases to 6, 614, 8, 8'%4, g and gf feet at the 
outlet. The minimum grade is 1 in 500 for 
about one-third of its length. The remaining 
length has its grades of’ foot in 150 and 1 foot in 
200. There are 1980 feet of 9 !4-feet tunnel. The 
sizes pass from egg-shaped tocircular and thence 
to the horseshoe section. The outer shell is 
concrete rubble masonry to 1 foot above spring of 
arch, lined and arched with brick. The invert 
has one and two rings of brick imbedded in con- 
crete to bed rock. 

This one-sided rock excavation is one of 
the peculiarities of the work, and is made 
availableto lessen the cost of the mason 
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work lining, as well shown in figure. Of 
this feature the article under review 
speaks as follows: 

This 4% feet, egg-shaped portion of the lateral 
sewer (which sewer diminishes to 21% feet in di- 
ameter) is designed to be similar in construction 
to that already described, with a two-ring brick 
arch and a two-ring invert when in earth, and 
one-ring invert in rock. The 5-feet section of 
the trunk sewer, has the same thickness of invert 
andarch. The 6¥ feet circular and egg-shaped 
sewer and all the larger sizes have concrete 
foundations, resting on 1-inch boards when not in 
rock. The 6X feet sewer has two rings of brick 
for the invert lining, and three rings for the 
arch, as do all the larger sewers, except when on 
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a rock foundation or in tunnel. When on rock 
these larger sewers have but one ring of brick in 
the invert, except for one special section, where 
the rubble masonry is carried part way beneath 
the invert and the invert lining consists of but 
one ring of brick. In solid rock tunnel there is 
no lining except one ring of brick on the invert, 
resting on a thin layer of concrete. 

“Two miles of the main trunk is in or 
through public highways,”: says Engzneer- 
ing News. “The remaining length passes 
through a deep ravine, whose banks are 
abruptly vertical to a height of 1o feet at 
the beginning to 98 feet at the junction 
with the Genesee river, into which the 
sewage is, at present to be discharged.” Of 
the construction of the sewer in this ravine 
the following particulars are given: 

‘* The fall is so great through the ravine, in 
places 1 foot in 23, that 5 drops, from 6 to 13 feet 
each have been designed andone shaft 112 feet 
deep.” The drops are constructed with a curve, 
which is a parabola reversed in a circle to con- 
nect with the lower section. The 112-feet shaft 
is provided with an 8-feetsump, and is shown in 
section by the sketch below. There is only a 
temporary outlet to get tothe river below the 
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lower falls ; provision is made to eventually ex- 
tend the sewer toa point lower down the river 
and to a purification plant.” 


Eno. News. 


Inspecting Interior of Pipe Sewers. 

A SHORT illustrated article in Exgzneer- 
zng News for September 27, describes a 
very useful instrument, by which the inte- 
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rior of a pipe sewer under construction 
may be quickly and accurately inspected. 
The publishers have kindly loaned the cut 
for use in this review. 

It is simply a specialized form of the helio- 
trope. An assistant with a mirror about 8X12 
inches in size, throws the sunlight upon the mir- 
ror A, which reflects it into the sewer, or upon 
any desired poiut. The image thus illuminated 
is observed through the telescope C, by the re- 
flection in the small mirror B, The two sup- 
porting posts shown are no part of the helio- 
trope. 

The apparatus consists of a stick of wood 
23X20 inches in size, with numerous inch 
holes bored through it in both horizontal and 
inclined positions. Two mirrors mounted on 
wooden backs, one 6 inches in diameter and the 
other 2 inches square, are hinged or swung in 
Y-shaped frames, the branches being No. 6 wire 
and the stem '%4 inch iron rods, 6 inches long. 


The wooden timber is laid across the sewer in 
the manhole, and the rods carrying the mirrors 
are inserted into the holes conveniently for re- 
flecting the light into the sewer. The observer 
takes such a position that his back is toward the 
section of sewer under examination. The image 
which he thus sees in the mirror B, or in the 
telescope C, is erect and in its natural position. 

The mounting of the telescope is by means of 


the post D, about 2 feet high, turning on a 1- 
inch pivot in the bottom. The post is jointed 
at right-angles at EE, and clamped in position 
by thumb nuts. It is also pivoted at F. A 
¥-inch hole is bored through the top}of the post, 
in which turns and slips the 44-inch wooden rod 
with clamp holding the telescope. 

The post can be set up at either end, or at 
the middle of the 22-inch timber, and the tel- 
escope, magnifying 10 diameters, can be readily 
given any position and pointing. 

In inspecting sewers in course of construction 
the heliotrope is set transversely in front of the 
open pipe, in a similar position to that which 
which would be taken in the manhole. 

The article was contributed by Walter C. 
Parmley, assistant city engineer of Peo- 
ria, Ill. This gentleman asserts that the 
use of this instrument has had a marked 
beneficial effect upon sewer construction. 
Not only were the men more careful in 
performance of their work when conscious 
that it would be clearly and fully inspected, 
but the employment of the device has very 
materially assisted construction by en- 
abling workmen to obviate faults, the 
avoidance of which, in the absence of 
such aid, could only be a matter of sur- 
mise. Mr. Parmley, in speaking of the 
range of power of the device, says it is so 
ample that he has been able to examine 
“the inside of a whole block of 4-inch 
drain tile from one position, and the large 
sizes are still more easily observed.” 


The Philadelphia Asphalt Tests. 

THE increase of the use of asphalt for 
the paving of city streets in the United 
States is notable. With reference to tests 
of the quality of this material which in- 
creasing use renders yearly more impor- 
tant, much information may be gained 
from a perusal of an article contributed to 
Paving and Municipal Engineering for 
October by Mr. Dolphus Torrey. Mr. 
Torrey states that he has worked for 
months, and has made two or three thou- 
sand tests of cohesive strength of asphalt, 
crude and refined, and also of asphalt 
cements and pavement mixtures. The 
reader will find in this article not, perhaps, 
what he might expect from this assertion 
—tabulated statements of results of these 
extensive experiments, but rather some 
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conclusions from them which the author 
has been led to adopt provisionally. 

A considerable part of the article is de- 
voted to the effect maltha has upon asphalt. 
Mr. Torrey states “ that, for several years, 
he was firm in the conviction that maltha 
would be a better material for tempering 
paving cements than the residual oil cus- 
tomarily used.” He now believes that 
“the determining consideration is that of 
subsequent chemical stability of the com- 
pound,” and that “ until this determination 
can be made it will not be prudent to 
change the current practice.” It will be 
noticed that the author writes of these 
materials as though chemical combination 
takes place when they are mixed together, 
and, indeed, he positively asserts this be- 
lief in the paragraph quoted below. 

‘* Contrary to the generally accepted opinion, 
the author believes the oil does form a chemical 
union with the asphalt when the mixing is prop- 
erly done. This being true, it follows that 
cements made by treatment which does not fully 
effect such chemical union will be imperfect 
ones, and tests made with them inconclusive as 
to the value of the materials. As to the quality 
of residuum oils used in the construction of any 
particular pavement, they should be the best ob- 
tainable in a commercial way ; the distilling be- 
ing conducted to produce a requisite quality, 
not an incidental by-product. ’ 

Referring to a previous article contrib- 
uted to the May number of the magazine 
quoted, Mr. Torrey recalls what was there 


said about a process for obtaining by solu- 
tion four important fractions of an asphalt ; 
and he believes that “the information 
gained by combining these in various pro- 
portions will prove of considerable help 
for the comparative valuation of asphalt.” 
He concludes this excellent paper as fol- 
lows: 


Assuming that changes of cohesive strength 
of an asphalt are indications of molecular 
changes in the material, the author has freed 
samples from insoluble materials, to obtain what 
may be called physically pure asphalt. This is 
combined with various percentages of oil, and 
the samples so made have been tested at several 
temperatures, to find what modifications of 
strength the oil effects. For each point of test- 
ing five tests are made, and an average result 
secured for record. The results admit of graphic 
representation, and thereby the most ready and 
comprehensive comparison. In like manner trial 
has been made of the influence which different 
percentages of stone dust effect in the way of co- 
hesive strength of cements. These also admit 
of graphic representation and comparison. It 
is much too early, in the investigations being 
made, to venture any announcement of definite 
conclusions. 

Mr. Torrey intimates that these impor- 
tant experiments will be continued and 
that the final conclusions will be given to 
the public in practical form. The mate- 
rials he is thus collecting cannot fail to 
prove a valuable addition to previous 
knowledge regarding asphalt. 
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A New Wool Test for Color Blindness. 


A NEW test for color blindness, of the 
kind known as the “ woo/ test,” is practi- 
cally discussed in an article printed in the 
Railroad Gazette. Itis written by William 
Thomson, M. D., well known in connec- 
tion with such tests. This new test is 
stated to be an improvement upon the 
“color-stick”” and arrangements of wools 
adopted by the Pennsylvania Railroad 
Company in 1880, and has been devised 
after much study of the subject by the 
author of the paper under review. 

The color-skeins of this new arrangement 
have been carefully selected, and a standard set 
will be kept, so that renewals may be made of 
the entire set of those skeins that may become 
faded, soiled or lost. The new set consists of a 
large green and a large rose test-skein, and forty 
small skeins, each marked with a bangle having 
a concealed number extending from I to 40, 
placed in a double box, so arranged as to keep 
the two series apart and to permit each to be ex- 
posed upon a table in a confused mass. 

Those who desire to acquaint themselves 
with current methods of testing for color- 
blindness, and the extent to which they 
are used on railways, in the selection of 
signalmen, cannot afford to neglect the 
perusal of this excellent article. It is very 
difficult to quote from it any part which 
will give a good idea of the whole, on ac- 
count of the intimate connection each has 
with the whole subject. What the author 
has to say about the use of the new test in 
examinations follows : 

The large green skein being placed near by, 
the small skeins from I to 20 are exposed in 
good daylight, and the employé under exami- 
nation is directed to select ten shades of the same 
color of the text-skein. One with normal vision 
will choose promptly and with ease the ten 
greens with odd numbers on the bangles. A 
color-blind person will hesitate, and his selec- 
tions will contain some even numbers, and the 
confusion-colors will be shades of brown, etc., 
containing some red or shades of gray, and will 
indicate the color-defect. These figures are to 


be recorded on a blank, and the twenty skeins 
are to be removed. The large rose skein 
is then used and the examination repeated in 
like manner with skeins numbered from 21 to 
40, and the result recorded. The confusion- 
skeins which have even numbers are blue, green 
and gray. From the selections made by the 
man found color-defective by the green-test, we 
are able to decide the character of his color- 
blindness. Those selecting blue are red-blind ; 
those taking greens and grays are green-blind, 
according to the nomenclature of Holmgren. 
There are ten roses and ten confusion-colors in 
the second series. 

The red test-skein of the stick, with its con- 
fusion-colors, is omitted entirely, and the test is 
made to conform more strictly with Holmgren’s 
method, while the examiner is also provided with 
40 questions of decisive clearness. Greater 
scientific accuracy is obtained by this method, 
and with the careful selection of these confusion- 
colors I now regard this system as an improve- 
ment upon the stick, and as a safer and more 
simple method to be used by a non-professional 
examiner. 


Light Railways in England and France. 


Ir seems that the experiment of very 
light, narrow gage railways is again to be 
tried. Between 1860 and 1870,-it will be 
recollected, narrow gages were strenu- 
ously advocated, and as urgently opposed, 
and, as it then appeared, upon such good 
grounds, that the narrow gage roads of 
the time only survived to be used tempo- 
rarily in a small way, in carrying earth and 
broken rock from excavations and trans- 
portation of materials through short 
distances from points of delivery to parts 
of constructive work where needed. At 
least the reviewer does not now recall 
any instance of its survival for passenger 
or freight traffic, except in some moun- 
tainous regions where the exigencies of the 
case has compelled their use. Thecontro- 
versy at the time was generally spoken of 
by engineering publications as the “ battle 
of the gages.” There were, however, those 
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who advocated even wider gages than the 
general standard now in use. A notable 
example was the New York and Erie Rail- 
way, which having adopted a wide gage 
subsequently abandoned it for the standard 
gage. Now the Razlway Times tells us 
that an interesting exhibition has just been 
held at Duffield Bank, near Derby, Eng- 
land. 


The primary object of the exhibition was to 
solve the various problems involved in the suc- 
cessful designing of engines, carriages, and road- 
way of the narrow gage. The chief ends in 
view were, first, the application of narrow 
gage lines to agricultural and commercial pur- 
poses, and, secondly, to the requirements of 
military transport in countries destitute of 
roads, The latter point some years ago en- 
gaged the attention of the Royal Engineers, 
The construction of this line of 15-inch gage 
was begun in 1874, and various additions 
were made up to 1881, when the length 
laid amounted to about a mile, inclusive of 
sidings. Since the latter date there has been no 
material extension, but the permanent way and 
its accessories have been improved. The line 
runs from the farm and workshops up a gradient, 
varying from I in 10 to I in 12, about a quarter 
of a mile long, to a level 80 feet above, where 
the experimental course is laid out in the shape 
of a figure 8, so as to admit of continuous runs, 
This part, somewhat more than half a mile in 
length, has a level stretch of a quarter of a mile, 
the remainder consisting of gradients of which 
I in 25 is the most severe. The maximum curve 
on the main line is of 25 feet radius, but in the 
sidings some occur which are as sharp as 15 feet 
radius. 


It therefore appears that the narrow 
gage is up again for reconsideration, and 
this is further apparent from the fact that 
for two years a line of 2 feet gage has been 
in operation in the department of Loiret, 
France. Very full particulars of the per- 
manent way, etc., in the Derbyshire exper- 
iment are given. The gage of this min- 
iature railway, as has been said, is only 15 
inches, and its length is about one mile. 
The account of the entire outfit is given, 
and is full of interesting particulars. It is 
said that the Royal Engineers have been 
inspecting the locomotives used, with a 
view to adopting the plan on the military 
railway at Chatham. 
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The length of the French line spoken of 
is 22 kilometers, It is used for both freight 
and passengers, and is laid right along the 
side of the public highway, so that far- 
mers (this a beet-root district) can lay 
temporary sidings, and run their loaded 
cars out to the main track. Herein a 
proper and advantageous function of the 
narrow gage railway seems to have been 
discovered; and if such a road has any 
prospect of being profitable, as is hoped, in 
France where the roadways are probably as 
good as can be found anywhere in the 
world, there would seem to be many places 
inthe United States (in which the high- 
ways are notoriously bad) where the sys- 
tem might be profitably introduced. 


The Cowlairs Incline. 


POSITIVELY one of the most interesting 
articles of a descriptive character relating 
to railroads that has reached the reviewer's 
table, during the current month, is that in- 
dexed under the title, “ The Cowlairs In- 
cline on the North British Railway.” 

This article, written by M. A. Lockyer, 
and magnificently illustrated from photo- 
graphs taken by Mr. Lockyer himself, is 
printed in 7ke Razlway World (London) 
for October. Nothing finer in the way of 
illustration than the pictures of special 
features of this famous railway incline have 
ever appeared in any publication devoted 
to railroading; and the description will be 
read with interest by railroad men even 
though they chance to be familiar with 
the peculiarities described. 

The illustrations are a view of the ex- 
terior of the engine-house at the top of 
Cowlairs Incline ; the main driving pulley, 
in two sections, ready for putting in place; 
interior of the engine-house ; “ messenger ” 
affixed to locomotive at foot of the incline ; 
men splicing the cable (which is entirely a 
different matter from, and must not be 
confounded with,what sailors call “ splicing 
the mainbrace”’); brakesman removing 
“ messenger ” from rope; train descending 
incline to Queen street, Glasgow, in charge 
of brakemen; train and brake vans at top 
of Cowlairs Incline, and West Highland 
train ascending incline to Cowlairs station. 
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These illustrations are all immediately 
pertinent to the descriptive text, and 
hence their mere enumeration will convey 
a good idea of the article when it is added 
that the description is not made to fita 
set of illustrations as is frequently the case 
in this kind of article, but the illustrations 
are entirely subordinated to the demands 
of the subject. The introductory para- 
graph introduces the reader at once to an 
interesting fact, as follows: 


It scarcely seems credible that, notwithstand- 
ing the enormous increase of traffic and the use 
of heavier rolling stock generally, machinery 
put down inthe beginning of the year 1842 and 
continually working, should still be in good re- 
pair and full working order ; and yet such is the 
case with the haulage plant at Cowlairs, which 
both on account of its age and history deserves 
attention. The incline, which lies between Cow- 
lairs and Queen Street terminal station, Glasgow, 
commences at the entrance to the tunnel and 
terminates at Cowlairs station, where the haulage 
engine and consequently the main part of the 
gearing are situated. It is a mile and a half in 
length, having a gradient of 1 in 42, the lower 
half being under tunnel. 


The order of treatment then proceeds 
witha description of the engine-house (ar- 


chitecturally noteworthy) with its engines | 


and appliances ; the incline and rope (or 
cable as we should call it in the United 
States) and, lastly the method of working. 
As the article fills something over 5 large 
quarto pages, only one or two of the inter- 
esting details described in it can be 
brought under review, as fair samples of 
its general interest and value. 

A bit of characteristic description is 
quoted in the following paragraph : 

‘*In 1844 the engine was stopped altogether, 
the company thinking that perhaps locomotives 
would serve the purpose better. Four powerful 
engines were accordingly built; two (Samson 
and Hercules), at Cowlairs Works, and the re- 
mainder (Millar and Hawthorne), at Newcastle, 
causing at the time considerable excitement. 
But this expedient proved a failure, although by 
this itis not necessarily meant that the engines 
could not do the work, which was, however, 
sometimes the case ; but the exhaust steam kept 
injuring the tunnel, while the engines when 
wanted at Queen street were often at Cowlairs, 
and vice versa. The stationary engine was ‘ac- 
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cordingly once more put into working order, and 
it was at this period that the cylinders were in- 
creased in diameter, and the haulage-rope, in- 
stead of being made of hemp as formerly, was 
constructed of iron-wire, the rope being supplied 
to the company by a Newcastle firm, R. S. 
Newall & Company, famed for their untwisted 
wire-rope. The engine was finished by the 4th 
of March, 1847, and on trial under the new con- 
ditions of haulage proved highly satisfactory ; so 
much so that the four locomotives were removed 
altogether, and the locomotive superintendent 
at thattime, Mr. Paton, and others concerned, 
gave up the idea completely, nor has it again 
been tried.” 

As in the paragraph quoted so in other 
parts of the article practical information is 
so happily combined with description, as 
to fully justify hearty commendation. 

Many American readers will wish to 
know what is the technical meaning of the 
word “ messenger” several times alluded 
to in the subjects of the pictures above 
named. Even this bit of information, 
which a careless writer would have prob- 
ably overlooked is given. The author de- 
fines it as “a name given to the chain 
which connects the train engine to the 
rope, the unsatisfactory working of which 
was one of the reasons for trying the ex- 
periment of substituting locomotives for 
cable traction above narrated. In wet 
weather it slipped on the hauling rope; 
but after the substitution of wire rope for 
the hemp rope previously used was made, 
the author says that it operated satisfac- 
torily. 


Notes on German Railroad Practice. 


UNDER this title Mr. E. M. Herr con- 
tributes the last of an instructive and en- 
tertaining series of articles to The Radi- 
road Gazette, dealing with the construction, 
maintenance of way, general statistics and 
statistics of traffic of German railroads, 
with other interesting particylars concern- 
ing them. Heconcludes the article with 
anallusion to “ the careful, systematic, and 
thorough study which German railroad en- 
gineers and managers have made in recent 
years of the business of railroading 1n all 
countries, but more especiallyin the United 
States.” Hesays: “One sees everywhere 


§ 
} 


substantial evidence of the completeness of 
their investigations into American practice, 
and of the care and skill with which they are 
adapting to their use the American meth- 
ods and devices best suited to the needs of 
their service,” 

He,calls attention to the fact that Ger- 
man railroads were not built, like most 
American roads, for the purpose of devel- 
oping anew country; they were, on the 
contrary, intended “to accommodate an 
already dense population.” They were ac- 
cordingly much better constructed than 
were most American roads at the start. At 
the expense of heavy and expensive con- 
struction work, “serious grades and sharp 
curves were avoided.” Such expensive 
construction has been deferred in the 
United States until increase of traffic 
promised earnings that would warrant in- 
vestments of additional capital. The au- 
thor states that in the German railroads 
“ the subway, comprising all embankments, 
cuts, bridges, culverts, foundations, retain- 
ing walls, etc., is well constructed and 
cared for. Ballast is spoken of as “ very 
ample on the principal lines, and rather 
deficient on important branches.” Of 
wood ties the author says their increasing 
price is leading to a more extensive use of 
steel ties. In 1892, nearly 20 per cent. of 
all ties used on these roads were metal. 
Wood ties are almost universally treated 
with zinc chloride as a preservative. ‘“‘ The 
average cost of wood ties during the year 
1892, on all German lines, was $1.14 each, 
while the cost of metal ties weighing 109 
pounds each during the same year was 
$1.70." Rails of T-section are mostly used, 
averaging a little over 67 pounds per yard. 

The average cost of maintenance and repairs 
to track, roadbed, stations, yards, signals, tele- 
graph, and all other parts of the permanent way, 
and buildings, including bridges, tunnels, work- 
men’s houses, coal sheds and chutes, was during 
the year 1892,-per mile of line, $1.575 ; ditto 
per mile of track, $916; ditto per 1000 locomo- 
tive miles, $122.17; ditto per 100 car-axle miles 
(all kinds), $4.84. 

Those who are urging state ownership 
of railways in the United States will find 
an argument in support of their views in 
the fact stated by the author, that 90 per 
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cent. of all German railroads is absolutely 
owned and run by the German govern- 
ment. Mr. Herr says “ the management is 
careful, conservative, and in general serves 
well the needs and requirements of the 
people.” 

German passenger traffic is divided into four 
classes besides the military, each of which has a 
special tariff, is handled in different cars, or at 
least in different parts of the same car, and is 
accounted for separately from the others. 

This practice differing from that of any 
American line, the author gives in this 
connection, as of interest for comparison, 
a tabulated analysis of the German passen- 
ger traffic for the year 1891-92, for which 
those who desire details must consult the 
article itself. Tables of other interesting 
Statistics, including classification and 
lengths of German roads in miles, compar- 
ison of equipment and traffic of the United 
States with the German, a similar compar- 
ison of average general and operating ex- 
penses, etc., are supplied, thus rounding up 
and completing an excellent series of arti- 
cles. 


Railways of the United States. 


THE Safety Valve givesa comprehensive 
summary of facts relating to the railways 
of the United States compiled from the 
sixth annual report of the Interstate Com- 
merce Commission. The statistics given 
in this summary are in convenient form 
for reference, and will be useful for. this 
purpose to railway men, and also to the 
general reader, in connection with the cur- 
rent debate on the relations of the state 
and general governments to railways and 
railway corporations as a factor in the in- 
dustrial disturbances which have recently 
agitated the country. The summary, even 
in its condensed form, being too long for 
transcription here, only general features 
can be indicated. It gives the number of 
employés in service on June 30, 1893, and 
the distribution of this service in various 
departments; the aggregate value of rail- 
way property, and the value represented in 
different investments and securities, to- 
gether with the total indebtedness and the 
classified indebtedness ; the total amount 
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of stock paying no dividends, and of dif- 
ferent securities paying no interest ; total 
business of the roads, with totals of classi- 
fied traffic, passengers, etc.; gross earn- 
ings; Operating expenses; net income 
available for dividends ; number of railway 
employés killed during the year ending 
June 30, 1893 ; number of passengers killed, 
etc. 

One of the most striking things in the 
report is the railroad stock which pays no 
dividends. A movement toward securing 
uniformity in railway accounting, and the 
neeessity of a more complete compilation 
of freight statistics are mentioned ; and 
The Safety Valve says “it is probable that 
something akin to a clearing house of 
freight statistics will become a necessity 
in the near future.” 


Light Railways. 

IN another place in this Department 
something has been said upon the revival 
of interest in light railways as feeders 
of traffic for main lines. The interest in 
the subject now manifested in English 
railway circles seems to be decidedly in- 
creasing. Transport (Sept. 28) prints an 
unsigned leading article upon the subject 
broadly reviewing the opinions expressed 
by several prominent railway men at a re- 
cent meeting of the great North Scotland 
Railway Company. 

The article states that the present revi- 
val of interest in the subject has been 
initiated by the necessity for something to 
help farmers in these days of depression 
and keen competition, by providing them 
with facilities for getting their produce 
cheaply to market. The matter has been 
discussed in a desultory fashion at the 
half-yearly meetings of a number of other 
English railway companies, and it has en- 
gaged the attention of newspaper writers, 
engineers and railway experts. 

The principal obstacle to progress in ex- 
perimental light railway lines for agricul- 
tural districts in the United Kingdom are 
the rules of the board of trade. This 
point was made prominent in the speech 
of Mr. Ferguson, at the meeting of the 
Scotland Railway Company above named. 
Upon this part of Mr. Ferguson’s remarks 


RAILROADING. 357 


the article reviewed makes the following 
comment. 


The most significant part of Mr. Ferguson’s 
speech, however, was his reference to the re- 
quirements of the board of trade, which. as has 
been frequently pointed out by 77ansport, have 
proved an insuperable barrier to an extension of 
railway enterprise in this direction. It does 
certainly seem ridiculous that in an outlandish 
part of Aberdeenshire, where a railway is 
urgently needed to convey the produce of a 
scattered agricultural population to the nearest 
remunerative market, the line should be equal, 
in all its essential features, to the London and 
North-Western system between the metropolis 
and Carlisle. It is certainly to be hoped that 
parliament will next season, pass such a measure 
as will provide for a substantial relaxation of the 
board of trade regulations in regard to signal- 
ling stations and other matters, and thus simplify 
the efforts of those who are promoting industrial 
development by this means. 


Many practical points relating to the 
construction and operation of this kind of 
railway, as exemplified in Wurtemburg, 
Saxony, and in France, where they have 
been in operation long enough to afford 
precedents, are stated in this well written 
and well considered article. Speaking of 
the light railway between Pithiviers and 
Toury in France, intended toaccommodate 
the beet-root industry of the region, the 
author says: 

Important branches have been laid down by 
cultivators and manufacturers, and it is pointed 
out that an important feature in connection with 
this type of line is the facility with which 
branches can be laid and worked, as the gather- 
ing of the crops may require. The line is not ma- 
terially different from many others which have 
been built on the continent, but it is an object 
lesson to those who look with disfavor upon the 
laying of such railways in this country. At all 
events I commend it to the attention of the 
Aberdeenshire people, who have begun to see 
the benefits which light railways would give to 
that important agricultural county. 

The breadth of view and the evident 
familiarity with all aspects of the subject 
which characterize the article will com- 
mend it to progressive railroad men. There 
is undoubtedly a field for this kind of 
railways now opening, and the future looks 
promising. 
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A LocomoTivE Tire Wear Indicator is 
described in the Raz/way Gazette (Sept. 14) 
with illustrations of its construction, and 
detail of the manner of using the instru- 
ment. The results of its use have, in the 
opinion of the paper quoted, settled con- 
clusively some questions as to causes 
and peculiarities of tire wear, that were 
long a puzzleto railway men. Among these 
peculiarities is the fact that on locomotives 
running alternately backward and forward 
the wear is more uniform than on those 
which nearly always run in one direction. 
The angular position of the wear, as re- 
ferred to that of the crank-pin, also pre- 
sents marked peculiarities on locomotives 
used for different kinds of service. The 
article, though a short one, contains valu- 
able information upon an important sub- 
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ject. For example, a locomotive used in 
heavy fast passenger service ona hilly divi- 
sion showed a slight amount of wear on the 
tire of the left front driver, just for- 
ward of a point in line with the crank- 
pin of the right-hand driver or about 
seventy degrees back of the left crank- 
pin. A locomotive of the same class 
used in local passenger service, showed 
at the same point a much greater wear, 
and at corresponding points on the other 
drivers, a somewhat less but perceptible 
irregularity. A four-wheeled switching 
locomotive showed a maximum wear on 
all drivers at a point about thirty degrees 
back of the position of the right-hand 
crank-pins, the wear extending, however, 
in each direction for nearly the whole cir- 
cumference of the drivers. 
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Street Car Fenders. 

“ SOME time ago,” says the Razlroad 
Gazette, “‘a commission was formed in 
Baltimore, Md., consisting of the Mayor, 
City Register, and City Commissioner, 
for the purpose of considering the subject 
of life guards for trolley cars. The paper 
quoted (issue of Sept. 21) gives in an ar- 
ticle of something over two columns the 
substance of the report made by the ex- 
pert employed by this commission. The 
commission obtained the assistance of Mr. 
Cohen, Past President of the American 
Society of Civil Engineers; and as the 
investigation included critical examina- 
tion of seventy different types of fenders, 
his report contains valuable information 
to all interested either in trolley or cable 
railways. The report of Mr. Cohen, be- 
gins with the ordinary cow catcher; and 
the fact that in tracing up the various in- 
ventions in this line, he found as many as 
seventy different ones shows well the im- 
portance that has attached to the subject. 
It is not proposed in this brief review to 
deal with each of the fenders named in 
the report. The general principles laid 
down, and the requirements for a good 
street-car fender, as stated by Mr. Cohen, 
are, however, worthy of more than a pass- 
ing notice. If all inventors of this class 
of devices had possessed as clear.a com- 
prehension of these requirements as Mr. 
Cohen displays, there would have been 
much less wasted effort in attempts to sup- 
ply what is essential. Mr. Cohen says, 
“‘what is needed is a very simple piece of 
work, the more simple the better.” 

It is required that the front surface of the car, 
striking a human being, shall be so arranged as 
to afford a reasonable prospect of saving the 
person from being dashed to the ground ; and 
further so arranged, that it shail do the least 
possible damage by its own impact ; and further, 
if it fails to do the duty expected of it, and the 
person does fall to the ground, or is already 
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lying there, that it shall be devised so as to pass 
over him without causing further injury; and 
that there shall also be on each car a suitably ar- 
ranged guard, preferably of angular or ‘‘ pilot” 
form, which shall be automatically brought in 
close contact with the street and rails, in order 
to prevent the crushing of the victim, whom the 
front device has failed to save. 

Mr. Cohen found only two fenders that 
he recommended to the commission. But 
he says “neither of these came fully up to 
the requirements, though each contain 
good and valuable features.” If this re- 
port be accepted as conclusive, the ideal 
street car fender has not yet been pro- 
duced. Mr. Cohen decisively condemns 
all fenders the object of which is to scoop 
up persons either standing or falling, 
“but which make no provision for the con- 
tingency of failure to pick up the victims.” 
He regards with favor only such as failing 
to pick up the victim will not by their form 
cause injury by passing over him. Of the 
latter five were found which are thought 
capable of doing good and effective serv- 
ice. All of these comprise both a fender 
and wheel guards. Some of the fenders 
in use are said to have fatal objections. 
One of these used in Boston is stated to 
have been recently condemned in that 
city, and the same fender used on several 
street railway lines in Brooklyn has struck 
and killed several children. The report, 
coming from so prominent an engineer as 
Mr. Cohen, will, doubtless, do much to- 
ward correcting erroneous opinions as to 
the efficacy of fenders offered to street 
railway companies by sanguine inventors. 


Comparative Efficiency of Electric and 
Cable Tramways. 

Mr. FRANK B. LEA, in discussing this 
question in the London Electrical Engineer 
(September 14), maintains that in respect 
to economy and efficiency of working there 
is not much choice between the cable and 
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the electric system, and that each method 
should be used in its proper field, having 
reference to the conditions under which 
the line has to be worked. From tests 
published not long since in the Raz/road 
Gazette, he finds that the constant loss 
from the friction of the cable and machinery 
in four different plants ran from 16.48 per 
cent. to 20.82 percent. Without citing any 
authority, he states that the average 
efficiency of an electric system may be 
fairly taken at 78 per cent., or a loss of 22 
per cent. of the power at the dynamo- 
terminals. This would seem to be a very 
superficial view of the subject. The only 
adequate criterion is the cost per car-mile, 
worked out for at least a full year, between 
such a cable plant as that on Broadway, 
New York, and an electrically operated line 
of equivalent capacity, or nearly enough so 
to render the comparison a fair one, such 
for instance as some one of the lines now 
in operation in Brooklyn and Philadelphia. 
In the case of a light or irregular traffic, 
there is not much doubt as to the superior 
economy of the electric system, but whether 
the cable system on Broadway, for instance, 
could be replaced by an electric system 
which would do the same work more 
economically, is a problem which has as 
yet by no means received a final and con- 
clusive solution. 


Economy in Electric Power Stations. 

OWING no doubt in some measure to the 
financial stringency of the past two orthree 
years, an unusual amount of attention has 
been given by thoughtful station-managers 
to the question of economy in the produc- 
tion of electrical energy. It is difficult to 
say anything actually new on this well- 
worn subject, but it is nevertheless a mat- 
ter which will bear a great amount of dis- 
cussion without disadvantage to anybody. 
Mr. J. B. Craven, ina paper read before the 
New York Street Railway Association, and 
printed in the Street Ratlway Gazette 
(September 22), dwells particularly upon 
the importance of looking after the boilers. 
“No greater mistake ’—he says—“ is made 
than to place the care of boilers in incom- 
petent hands, for they require the highest 
degree of care, conscientiousness and con- 


stant attention.” The fireman is the man 
who shovels dollars under the boiler, and 
a thoroughly good man may save many 
times the amount of his apparently high 
wages. Mr. Craven advocates the use 
of direct connected plants, and _ insists 
throughout upon the absolute necessity of 
employing competent men, and paying 
them what they are worth. After all, this 
is the alpha and omega of economy, in 
electric power-stations or anywhere else. 
Nothing is more expensive than ignorance, 
and in no known place has ignorance 
proved to be more expensive than in or 
about an electric-light or power-plant. 


Street Regulations. 


A TIMELY article upon a subject that 
demands immediate attention has been 
contributed by Mr. Albert Weimer to the 
Philadelphia Pud/ic Ledger, and reprinted 
in the Street Razlway Gazette. Mr. Wei- 
mer calls attention to the necessity of 
legislation to define the duties of the 
various classes of persons who use the 
streets, under the changed conditions im- 
posed by the “simultaneous introduction 
of electric cars and bicycles.” He sug- 
gests that the rule that persons and vehi- 
cles should keep to the right, should now 
be made imperative. “If it were well un- 
derstood by everybody that this rule will 
be enforced under penalty,” both pedes- 
trians and drivers could rely upon cer- 
tainty in the action of others, and acci- 
dents would be avoided.” 

The rule of some companies requiring 
cars to come to a full stop on the near 
side of streets to be crossed is spoken of 
as materially lessening the efficiency of 
roads where this rule has been adopted ; 
and it is “so irregularly carried out that it 
leads to great uncertainty and confusion 
in the minds of pedestrians and drivers, 
and many resulting accidents.” 


‘* A complete circuit was made on the Tenth 
and Eleventh street line (Philadelphia), and it 
was found that the car made 35 full stops on the 
near side of the street crossed, while it crossed 
152 streets without making any stop at all. On 
the Twelfth and Sixteenth street line two full 
circuits were made. On the first the car made 
88 full stops on the near side of the streets, and 
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passed 112 streets without stopping at all. On 
the second circuit the car made g3 full stops, and 
passed £07 streets without stopping. In these 
observations only streets were noticed which 
were of a width to allow at least two wagons to 
pass each other. It will be seen by the above 
figures that there must be a great uncertainty in 
the public mind as to what are the streets at 
which stops are made, and what streets are 
passed without stopping at all. This confusion 
is further increased by the fact that some of the 
companies do not require any stop at all, except 
when passengers are taken up or let off. Another 
serious objection to the ‘ near side’ rule is that 
during the winter, when the streets are obstructed 
with snow and ice, passengers will have great 
difficulty in getting on or alighting from the 
cars. 

‘*It seems tothe present writer that, if the 
limit of speed of electric cars was somewhat 
reduced, and all cars are required to slow down 
when approaching streets which are much trav- 
eled or upon which street railways are operated, 
our new system of railways would be much more 
efficient in securing us rapid transit, and that 
many elements of danger would be eliminated.” 

The remainder of the articles comprises 
a proposed new code of street regulations, 
which have evidently been very carefully 
thought out, and which, if not all ap- 
proved, cannot fail to prove suggestive 
upon an increasingly important subject. 


Graphic Records of Street-Railway Sta- 
tistics. 

IN the operation of electric power-plants, 
and more particularly in the case of street- 
railway plants in which the readings of 
consumption meters are unavailable as a 
check on the output of the power-station, 
it is too often the case that the profits of 
the enterprise escape through numerous 
unsuspected leakages, not individually 
large, but large enough in the aggregate to 
make all the difference between financial 
success and financial failure. The modern 
electric plant is so well systematized that 
it is not at all difficult tocollect the neces- 
sary data bearing upon the different items 
of cost of operation, yet if, as is often the 
case, the significance of these data is per- 
mitted to lie buried in the records, very 
little is gained by the mere fact of their 
existence. Inthe Street Railway Journal 
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(October) Russell Robb gives instructive 
examples of graphical charts, compiled 
from the results of the actual operation of 
a street-railroad, and explains their inter- 
pretation. The diagram sheet for the 
weekly record is ruled vertically for days, 
with a heavier line marking the divisions 
of the week, while the horizontal lines are 
provided with a set of marginal scales in- 
dicating “ passengers carried,” “ car-miles 
run,” ‘kilowatt hours,” output of station 
and “pounds of coal” consumed. These 
scales are so proportioned to each other as 
to bring the curves conveniently near each 
other upon the diagram for comparison. 
Of course, there is nothing new in all this, 
but the full significance of such curves is 
not always appreciated as it should be. 
For example, if the coal line approaches 
more and more the kilowatt-hour line, it 
is evident that the efficiency of the plant 
for some reason is falling off. The char- 
acter of the curve may indicate the nature 
of the trouble; as for example, an abrupt 
change in its direction coincident with the 
substitution of a different kind of coal, 
would indicate that the difference was due 
to the quality of the fuel. So also, the ap- 
proach of the kilowatt-hour curve to the 
car-mile curve would indicate some change 
in the conditions outside the station. If 
this were due to an increase in traffic, the 
evidence of the fact would be found inthe 
relative positions of the car-mile and pas- 
senger curves. A decrease in the efficiency 
of the car-motors, or an increase in the 
losses on the line would be shown by a 
gradual approach of the curves. With such 
a chart in the superintendent’s office, kept 
carefully up to date, it would scarcely be 
possible for serious depreciation to go on 
without calling attention by striking and 
immediate evidence to the true state of 
affairs. 


THE magnificent mammoth souvenir of 
The Street Railway Journal celebrating its 
tenth anniversary contains 122 large quarto 
pages of reading matter plus 92 pages of 
advertising exclusive of cover. A large 
part of this space is occupied with matter 
pertaining to the annual convention of the 
American Street Railway Association, ac- 
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companied by portraits and brief personal 
sketches of the men who are most promi- 
nent in the organization. Other articles 
describing the city of Atlanta and other 
southern cities, with a catalogue of the ex- 
hibits, a list of applicants for space and the 
amount of space awarded to each, the lead- 
ing articles all handsomely illustrated 
(there are over 400 of these illustrations), 
make this one of the most remarkable 
numbers ever issued in the history of trade 
journalism. 

A history of street railways is another 


feature of this souvenir number that ought 
not to be missed in these reviews, but jus- 
tice cannot be done to it in the space here 
afforded. In an elegantly illustrated ar- 
ticle of 14,000 words the writer has pre- 
sented a more comprehensive epitome of 
the origin and progress of the great street 
railway industry than has been put in print 
in any serial publication. The first street 
railway car ever built is illustrated, and 
from this to the modern street car and the 
electro-motor of to-day a great many rapid 
steps are reviewed. 


INDEX TO LEADING ARTICLES. 


The journals quoted are indicated by initials, and their full titles are given in the opening pages of the Review. 
Other abbreviations are, ; W=Words, 


24989. Multiple Fuse Arresters. Ill. C.S. 
Van Nuis (S R G-Sept. 8.) 1300 w. 

*25018. Tramway Rails Welded by Elec- 
tricity. Ill. (R W-Sept.) 1400 w. 

*25020. Isle of Man Electric Tramways. III. 
(R W-Sept.) 2000 w. 

*25021. London United Tramways, Limi- 
ted. Ill. (R W-Sept.) 1800 w. 

t25060. The Electric Brake in Practice. Ill. 
Elmer A, Sperry (T A I E E-Aug. and Sept.) 
6500 w. 

*25097. Mechanical Traction for Tramways. 
Editorial (P Eng-Sept. 7.) 1500 w. 

25169. The Series Method as a Remedy for 
Electrolysis. Nelson W. Perry (S R G-—Sept. 
15.) 2400 w. 

25217. Recent Improvements in Cable Trac- 
tion. G. W. McNulty (E N-Sept. 20.) 5000 w. 

25249. Combined Curb and Conduit System. 
Ill. Gustave Monrath (W E-Sept. 22.) 800 w. 

25251. Street Car Fenders (R G-Sept. 21.) 
1600 w. 

25288. Economy of Power House Opera- 
tion. J. B. Craven (S R G-Sept. 22.) 2700 w. 

*25349. Comparative Efficiency of Electric 
and Cable Tramways. Frank B, Lea (E E L- 
Sept. 14.) 1200 w. 

*25352. The Economical Aspects of Electric 
Traction. Editorial (E R L-Sept. 14.) 1600 w. 

25372. Underground Trolley for Street Cars. 
(S R E N-Sept.) 1100 w. 

$25492. Electric Railway Construction in 
Philadelphia. Ill. (S R J-Oct.) w. 


+25493. The Paterson, Passaic and Ruther- 
ford Electric Railway Company. Ill. Lemuel 
William Serrell (S R J-Oct.) w. 

+25494. Graphical Records of Street Railway 
Statistics. Russell Robb (S R J-Oct.) goo w. 


+25497. The Perfection of the Electric Rail- 
way Motor. Lincoln Nissley (S R J-Oct.) 
1500 w. 


+25499. The Coming Convention at Atlanta. 
Ill. (S R J-Oct.) 6000 w. 


25541. Compressed Air Tramway System in 
Paris. Ill. (S R G-Sept. 29.) 350 w. 

25631. The Myrtle Avenue Improvement on 
the Brooklyn Elevated Railroad. O. F. Nichols 
(E N-Oct. 4.) 1800 w. , 

*25740. The Claret-Wuiblemier System of 
Electric Traction. Ill. (El-Sept. 28.) 1000 w. 

25745. Street Regulations. Albert B. Wei- 
mer (S R G-Oct, 6.) goo w. 

$25781. The American Street Railway Asso- 
ciation. Ill. (S R J-Oct.) 5000 w. 

+25782. Atlanta, Her People and Her In- 
dustries (S R J- Oct.) 6000 w. 

+25783. Principal Cities of the South and 
Their Street Railway Systems. Ill. (S R J- Oct.) 
23500 w. 

+25784. A Short History of the Street Rail- 
way Industry. Ill. (S R J-Oct.) 14000 w. 

Serials. 

21260. Electric Traction. C. H. Wilkinson 
(E P-Began April—Ended Sept.—5 parts— 30 
cts. each). 

23795. The Lyons-Oullins Electrical Tram- 
way. Ill. J. Berthon (E R L-Began July 13 
—3 parts to date—30 cts. each). ' 

24308. The Florence and Fiesole Electric 
Railway (R P-Began Aug.—Ended Sept.—2 
parts—30 cts. each). 

24659. An Electric Railway System for Lon- 
don. Ill. J. H. Greathead (E Rev-Began 
Aug.—Ended Sept.—2 parts—30 cts. each). 

24990. Joints for Girder and T-Rails anda 
Bond Adapted to each. Ill. James M. Price 
(S R G-Began Sept. 8—2 parts to date—15 cts. 
each). 

25022. The Working Expenses of Electric 
and Cable Railways (R W-Began Sept.—1 part 
to date—30 cts). 

25348. Mechanical Traction for Tramways 
(E E L-Began Sept. 14—2 parts to date—3o0 
cts. each). 

25599. Notes on the Management of Railway 
Power Stations. George T. Hanchett (E W- 
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SCIENTIFIC MISCELLANY 


Evaporation from Water Surfaces. 


Mr. L. G. CARPENTER, Professor of En- 
gineering in Colorado Agricultural College, 
has communicated to Lugzneering News 
an account of observations on evaporation 
from water-surfaces which have been car- 
ried on for six years at the college named, 
situated at Fort Collins, Colo. Under the 
title ‘Observations on Evaporation from 
Water Surfaces in Colorado,” the journal 
quoted has printed Professor Carpenter's 
communication, which isof much practical 
importance to engineers, as_ illustrating 
methods of determining surface evapora- 
tion, and is also of general scientific inter- 
est. 

Prof. Carpenter used a tank having a 
length, breadth and depth respectively of 
three feet, which he has made his standard. 
The upper surface exposed is, therefore, 
one square yard. This tank is placed in 
the ground. Healso has used at intervals 
four or five small tanks for comparison, 
and has “had, for several years, tanks 
floated in lakes in a neighboring canal, 
and in a river, in such manner that they 
would have nearly the same temperature 
as the surface of the water in those places, 
and be exposed to the same conditions.” 
Measurements in the standard tank were 
made by means of a hook gage which per- 
mitted readings less than thousandths of a 
foot. From April or May to September, 
two daily observations are made, and from 
and after Sept. 1, only one daily observa- 
tion, Prof. Carpenter observes that after 
Sept. 1 the early sunset interferes with the 
second observation, 

During the winter when the water is frozen, 
the observations are made but once or twice a 
month, which is done by completely separating 
the ice from the sides of the tank, and reading 
the surface height of the water as in the other 
observations, At the same time observations are 
also taken of the temperature of the water sur- 
face, temperature and humidity of the air, vapor 


tension, the movement of the wind, etc. Dur- 
ing one season the temperature of the water 
1 foot below the surface was also taken. Allow- 
ance is made for rainfall. 

Prof, Carpenter states that the observations 
made have not been reduced for several years 
past, owing to stress of other work, and the 
editor of Engineering News justly remarks, af- 
ter giving Prof. Carpenter’s communication, that 
‘*the long period over which the observations 
have extended and the evident care with which 
they have been made render it very desirable 
that the results should be fully tabulated and 
published, both for local benefit and for the good 
of the engineering profession at large.” 

Besides what has been noticed in this 
important communication so far, it con- 
tains a great deal of useful information 
concerning the difficulties to be overcome 
and sources of error to be avoided in order 
to render the results of such observations 
trustworthy. Among essential points it is 
necessary that an accurate wind record 
should be kept. The determination of 
evaporation from surfaces according to 
Prof. Fuertes, is more difficult than the 
determination of rain fall; and this asser- 
tion is confirmed by Prof. Carpenter. 

““It may be that this is largely true, because 
observers have too often expected to find the 
depth of the layer evaporated from a free water 
surface nearly the same throughout a given 
region and that the differences would be greater 
than are found with rain fall. It cannot be em- 
phasized too much that evaporation is almost 
entirely a local phenomena. The amount de- 
pends almost entirely on the conditions of the 
special point. It depends not only on the moist- 
ness of the air, which may be fairly uniform over 
considerable areas, but particularly on the 
rapidity of the wind at the water surface or near 
by which serves to remove the saturated air, and 
the temperature of the water surface itself. 
These* will vary according to the exposure, 
and the temperature will vary according to the 
amount of water, its surroundings, the depth 
and many other conditions, so that the differ- 
ence of temperature in different bodies of water 
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in the same locality is often considerable. It is 
the temperature of the surface itself rather than 
of the body of water, which determines the rate, 
because the phenomenon isa surface one. It 
does not require any great difference of tempera- 
ture to make a marked difference in the rate of 
evaporation. Thus in the course of a single 
month, the evaporation from a_ neighboring 
reservoir was at twice the rate of evaporation 
from our tank placed in the ground. ‘The dif- 
ference was almost entirely due to the warmer 
temperature of the water in the reservoir, and 
though this was but ro’, it was sufficient to ac- 
count for the double rate, as shown by applica- 
tion of our formula. It is because of the vary- 
ing temperature of each separate exposure that 
the evaporation is so variant even in the same 
locality. Accordingly the observations taken 
under one set of conditions will give results 
which may be very misleading if applied to 
other conditions, unless the effect of each ele- 
ment which enters can be allowed for.” 

Prof. Carpenter deems it of high im- 
portance in making observations that 
“the temperatures of the surface of the 
water be taken.” He regards the Piche 
evaporometer as an unreliable indication 
of surface evaporation, and gives his rea- 
sons for this view. He expresses his 
Opinion that most reports of observations 
or evaporation made in various places. are 
“not very valuable, because the conditions 
of the observations have not been suffi- 
ciently given.” On the whole, he regards 
Fitzgerald’s observations as the best yet 
made. Fitzgerald’s formula, is, however, 
based on hourly observations, which Prof. 
Carpenter regards as “ generally impracti- 
cable under the conditions to which en- 
gineers are subject”; and he closes his 
interesting communication with a brief 
reference to the observations reported by 
Mr. J. D. Schuyler, and included in the 
report of the state engineer of California 
for 1878-89. 


Where the Teak Wood Grows. 

AN article of both scientific and practi- 
cal interest, gracefully written by Marion 
Manville Pope, superbly illustrated, and 
printed in Zhe Century for October, is one 
of the best contributions of its class to the 
literature of the month. To quote the lan- 
guage of the introductory paragraph, it 
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takes the reader “ into the heart of untrod- 
den jungles, on thick-wooded hillsides, 
leaning over the brinks of precipices, where 
tropical creepers twist like snakes, choking 
the life out of younger growths, where 
orchids flaunt aloft, and strange flowers 
bloom,’’—where the teak-wood grows. It 
not only gives its readers this delightful 
free excursion, but the society of a most 
agreeable companion who knows what will 
be of interest to those who have not been 
over the ground, and guides them to it. 

The teak-wood tree (7ectona grands is 
its botanical name—often also called the 
“ Indian Oak,” both the tree and its timber 
being called oak as well as teak by the au- 
thor of the article) supplies probably the 
most valuable timber for many industrial 
purposes that grows on the face of the 
globe. It isheavier than water, and is hard 
and extremely resistant, not only to atmos- 
pheric influences, but to the attacks of in- 
sects. 

That atom of animate destruction, the white ant, 
has passed it by. Other growths have reared their 
heads out of the jungle around it, have grown, have 
lived their day, died, and rotted back to the roots 
which supplied them with life. In comparison 
man has been a midget, a mote in the sun, hunt- 
ing his fellow animals with flint-headed arrows 
and stone axes, flitting, passing, gone ; but the 
great oaks have grown, have spread their arms 
benignantly over the dust of tiny shapes beneath, 
and, planted in dignity, have stood as emblems 
of strength and power in meditations lasting one, 
two, three, five, and six hundred years. 

Yet, ‘“ out of these emblems of strength 
has growna weakness that has overthrown 
a nation,” says this pleasant writer ; there- 
by implying that this valuable timber 
growth was a factor in bringing the Bur- 
mese under the British yoke. 

The gathering of this timber store has been an 
industry ever since man of any color inhabited the 
country. ‘Teak grows only in India and Bur- 
mah, and in old palaces and temples it has held 
indestructible place for many generations. From 
the color of sandal-wood it changes with age to 
walnut-brown. Big unpainted bungalows standing 
upon pillars of the wood, sided with it, shingled 
with it, latticed with it, defy heat and rain, and 
grow rich upon their poverty of oil and varnish. 
They stand, as brown as autumn, out of green 
compounds against summer itself. Vines wrap 
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them, flowers garnish them, years add moss and 
lichen, but nothing destroys save flame. Rail- 
road car-wheels, spikes for laying track, pegs for 
bolts, implements of all sorts, are made of teak. 
No one save a shipwright knows just how many 
parts of a ship are built from this muscle of na- 
ture, but every one who has walked the deck of 
bark or steamer has a consciousness that no 
amount of holystoning, or dragging of cargo 
over, or wear and tear of feet and traffic, can in 
an ordinary sense affect a teak-wood floor. 

The Burmese wood-carver knows his art is al- 
most hewn in stone when he coaxes leaf and 
flower, sacred cow and festival-cart, grotesque 
sprites and elves, gods and Buddhas, out of rug- 
ged trunks. The little prow of the sampan 
shaped like a wishbone, the stern of a paddy-boat 
as brown with age as the naked figure upon it is 
with the elements, the strange plinths of stranger 
pillars, the embellishments of the temples, the 
playthings of the children—all these are carved 
from teak, 

The teak lumber business is, we are told, 
a strange industry; and when it is pre- 
sented to us so graphically by pen and pen- 
cil, and we are invited to contrast it with 
what we know of lumber gathering in 
Northern and Western lands, we realize 
that the word “strange” is not misapplied. 
We think of the derricks by which huge 
beams and logs are lifted and swung around 
to desired positions in English, Norwe- 
gian and American timber yards, and here 
in the teak-yards to which we have been 
transported, we see living derricks doing 
the same work—trained elephants grasping 
heavy timbers with their trunks, and plac- 
ing them as desired, each obeying the di- 
rections of a bare-waisted, bare-legged, 
dusky mahout (our guide here explains 
that the Burmese for mahout is oozee) step- 
ping over and between other timbers 
strewn about the yard, and using tusks as 
well as trunks and their broad foreheads 
as the exigencies of their tasks demand. 


To any one forjwhom machinery has a fascina- 
tion there is nothing stranger than the first 
glimpse of elephants at work about it. Amidst 
the hissing swish of belting, the buzz of saws, 
the multitudinous separate rattles mingled into a 
universal roar and vibrating through a big saw- 
mill, the ponderous tigures of these slow-paced 
helpers present a curious sight. One elephant 
places the log upon a movable platform to be 


squared, while another waits with restless eyes 
and flapping ears until the saw has done its 
work, and then, taking a twist in an attached 
rope, slips the loop of it deftly over a big tusk, 
and leads the log away. Another piles timber, 
lifting the long piece between tusks and trunk, 
and pushing it into place with the latter if the 
pile is low, or with a broad forehead if the height 
demands it, Fetching and carrying, lifting and 
stacking, pushing and pulling, these docile and 
patient giants do their work without complaint, 
week in and week out. 

The reviewer reluctantly leaves this de- 
lightful article, hoping by the quotations 
made from it that he has been able meas- 
urably to indicate its character. Much in- 
teresting information is given in it, espe- 
cially as regards the care which all civilized 
nations, except the United States, are be- 
stowing upon the systematic conservation 
of their forest wealth. 


The Vaccination of Land. 

SOME editorial notes printed in the dm- 
ertcan Architect upon this curious process 
have been run together and printed as one 
continuous paper in the Sczentific Amer- 
zcan. If all that is asserted regarding the 
process prove to be true it will result in 
incalculable benefit to agriculture and to 
the human race. The process is the 
logical outcome of some of the most 
remarkable agricultural experiments ever 
made which have been fully described in 
Le Gente Civil from which the American 
Architect derived the information con- 
tained in the editorial notes referred to. 
If the results of the experiments are in 
every respect as stated, it is impossible 
to exaggerate the importance of the dis- 
covery which has been made. Itis impos- 
sible here to give a full résumé of these 
experiments, or the results alleged to have 
been attained. The statements are, how- 
ever, made on high authority, and until 
disproved their credibility must be 
accepted, The discovery is in line with 
many others which have been made in 
recent times through researches in bacteri- 
ology. 

For along time it has been known to 
agriculturists that rotation of crops has 
had a renovating influence upon the soil ; 
but up to a recent period the cause of this 
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effect has eluded investigation. Chemical 
analysis has seemed to show that the land 
cultivated in this way gained nitrogen; 
and it has been supposed by many that 
certain plants possessed the power of ab- 
sorbing nitrogen and imparting it to the 
soil in some form which enabled it to be 
retained for the nourishment of subse- 
quent crops. Very thorough investigation 
by eminent scientists failed, however, to 
confirm this theory; and finally the con- 
sensus of scientific opinion became opposed 
to the belief that any plant, of whatever 
kind it might be, could act in this way. 
Nevertheless the experience of farmers in 
the rotation of crops still maintained the 
belief that some agency thus brought into 
play restores nitrogen to soil which has 
been impoverished by previous crops. 
Thus the matter stood until the problem 
was attacked by Hellriegel and Willfarth 
“‘who demonstrated beyond question that 
the leguminose in growing do absorb 
large quantities of nitrogen from the air, 
but with the singular condition that this 
absorption of nitrogen begins only with 
the appearance of a diseased state, which is 
marked by the development of tubercles 
about the size of a millet seed on the 
roots, and is, apparently, caused by minute 
animals which are always found in the 
tubercles, and seem to give the plant the 
nitrogen absorbing power. 


Further investigations showed that the young, 
healthy plants lived on the nitrogen already con- 
tained in the soil, and that it was not until this 
was exhausted, and the plants began to suffer, 
that the nitrogen absorbing excrescences made 
their appearance ; and, proved, also, that the tiny 
inhabitants of the tubercles were, as a rule, con- 
fined to one species of plant, the acacia microbe, 
for example, refusing to live on the bean, or the 
clover microbe on the lentil. 

It is evident that a plant capable of absorbing 
nitrogen, which is a costly as well as indis- 
pensable adjunct to farming, and of storing it up 
in the soil for its master’s profit, is a valuable 
possession ; and, as only diseased plants have 
that property, it is obvious that it is desirable to 
spread the nitrogen-storing disease. With this 
view, several skillful farmers in France and 
Germany have, within the past two or three 
years, been trying experiments, by ‘* vaccin- 
ating,” as they say, fields of leguminous plants, 


by sprinkling them with earth in which tuber- 
culous plants have been growing, or water in 
which they have been soaked; and the results 
have been extraordinary. Analysis has shown 
that a single crop of tuberculous leguminosz, if 
the tops are plowed in, adds to the soil from five 
to twelve thousand pounds of nitrogen, worth 
from eighteen to forty-five dollars, to the acre; 
and even when the tops are cut and carried away, 
there is enough nitrogen left in the roots to in- 
sure a good crop of cereals on the same ground 
the next season, without other fertilizer. 

Following up this line of experiment, the 
results alleged to have been obtained with 
various crops is altogether so extraordinary 
as to almost stagger belief, but for these 
the reader must consult the article itself. 
It may yet prove that the land available 
for cultivation in the world will be suffi- 
cient to sustain a very much larger popu- 
lation than has hitherto been supposed pos- 
sible by students of the subject. 


The Granary of the Continent. 


IN an interesting illustrated but unsigned 
article written for AZz//cng, a deserved trib- 
ute is paid to the influence upon the de- 
velopment of the great grain producing re- 
gions of the western United States which 
has been exerted by the writings of trained 
journalists, among whom are named 
Horace Greeley, Samuel Bowles, Albert D. 
Richardson, Henry Villard, Thomas W. 
Knox and William Phillips, a galaxy of 
honored names in the history of American 
journalism. But in dealing with other 
elements which have coacted to accelerate 
a progress unparalleled in the world’s his- 
tory, the writer puts himself in closer 
touch with the industrial interests to which 
this magazine is devoted. 

First the pioneer element of hardy ad- 
venturers, exploring, discovering, and tell- 
ing to the civilized world behind them the 
enormous resources that lay beyond. Then 
the railroads piercing the wilds soon to be 
brought into the sisterhood of States. And 
last, but not least, the advent of improved 
agricultural machinery. These are the 
forces whose combined effect has been to 
populate a region large enough for a dozen 
kingdoms; to make it the food producing 
region for a large part of the world; to 
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cover its lakes and rivers with swift float- 
ing commerce; to dot its broad fields with 
white-spired prosperous villages, and to 
rear On its centers of trade large and pop- 
ulous cities whose growth has amazed the 
old world. 

A comparison between the small farms 
of the east “where small farms are the 
rule,” and the broad grain fields of the 
west, ‘‘where small farms are the excep- 
tion,” is made. 

The illustrations 1 
of powerful har- 


discharge in March, 1891, when an area 
2500 feet long by 2000 feet wide sunk in 
one night a distance of over 500 feet. 
“The rising and overflowing of the lake 
filled this pit last fall; since that time the 
activity of the lake has been intense, as 
many as twenty-three overflows of liquid 
lava having taken place in a single day, and 
the walls surrounding the lake have been 
rapidly raised by continued overflows.” 
He states that 
accurate meas- 
urements of the 


vesting machin- 
ery, of 


lake were made 
by Mr. F. E. 


which require 
teams of from 


K 


Dodge of the 
Survey Depart- 


25 to 30 horses 
to draw them, 
and other har- 
vesting scenes presented in the illustrations 
reprinted from the Vorthwest agazine,are 
pictures of what can be seen nowhere in the 
world except in the great “ granary of the 
west.” And when it is remembered that this 
giant progress would have been utterly im- 
possible but forthe resources which science 
has placed at the command of mechanical 
skill and genius, still only a very partial 
and meager conception of what science has 
done, is doing, and is destined to accom- 
plish for the human race, will be gained. 
“Eye hath not 


ment in August, 
1892 and March, 
1894. Mr. Dodge 
has‘ reported in the Volcano House book 
the result of these observations. The 
profile view of the lake at the two periods 
is shown in Figure 1. A B, level Aug. 
1892; C D, rim of pit, 1891, E F, surface 
level March, 1894. 


Upon arriving at the volcano on July 5, 1894, 
the principal change since Mr. Dodge was there 
was found to be the sudden rising of the north 
bank of the lake, covering an area of about 800 
feet long by 4oo wide, which, on the 21st of 
March last was suddenly and without warning 

elevated toa height 


seen nor ear c A 2 8 of 80 feet above 
heard,” nor yet — 0 the other banks and 
has the mind of +a" 12.00 ft. the surface of the 


conceived 
what is in store for future generations,when 
hearts now living shall be stilled, and the 
eyes that now see dimly some little part of 
what is to be, shall have closed forever. 


The Recent Eruption in the Crater of 
Kilauea. 

AN extremely interesting article under 
the above title is printed in 7he American 
Journal of Sctencefor October. A descrip- 
tion of the eruption is given by L. A. Thurs- 
ton, and is copied from the Pacéfic Com- 
mercial Advertiser of July 23, 1894. He 
states that the great lava lake in the 
southern extreme of Kilauea Halemaumau 
has been steadily rising since the last great 


fai A) 

. lava, the lake being 
then full. The raised area was much shattered, 
and two blowholes shortly afterward made their 
appearance on the outer line of fracture. On 
the 18th of April the hill thus formed began to 
sink, and on July 5th was only about 30 feet 
above the other walls of the lake. On the 
evening of the 6th of July a party of tourists 
found the lake inastate of moderate activity, the 
surface of the lava being about 12 feet below the 
banks. On Saturday, the 7th, the surface of the 
lake raised so that the entire surface was visible 
from the Volcano House. That night it overs 
flowed into the main crater, and a blow-hole was 
thrown up some 200 yards outside and to the 
north of the lake, from which a flow issued. 
There were two other hot cones in the immediate 
vicinity which were thrown up about three weeks 
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before. On Sunday, Monday and Tuesday, 
July 8th, gth and toth, the surface of the lake 
rose and fell several times, varying from full to 
the brim to 15 feet below the edge of the banks. 

Figure 2 isa diagram exhibiting the con- 
dition of surface of the lake on Tuesday 
night, July roth, of the same year. Figure 
3 illustrates the outline of the lake and the 
position of the hill mentioned in the para- 


graph quoted as surveyed on the morning 
of the 11th July. 

The lava in the lake continued to fall steadily, 
at the rate of about 20 feet an hour from 10 
o’clock in the morning until 8 in the evening. At 
II A, M. the area formerly occupied by the hill, 
marked A, A, A, in the diagram, began to sink 
bodily, leaving a clean line of fracture ; the line 
of this area, marked B, B, B, was continuously 
leaning over and falling into the lake. From 
about 12 until 8 in the evening there was scarcely 
a moment when the crash of the falling banks 
was not going on. As the level of the lake sank, 
the falling rocks of the banks, undermined by 
the escape of the lava, caused a constantly in- 
creasing commotion in the lake as they struck 
the surface of the molten lava in their fall. 

The following is also quoted from this 
nteresting description of a convulsion 
whose grandeur is scarcely conceivable : 

About noon the sinking lava disclosed the fact 


that the small extension at the right of the lake 
was only about 80 feet deep, and it was soon left 
high and dry, simply a great shelf in the bank, 
high up above the surface of the lake. As the 
lava subsided, most of the surrounding banks 
were seen to be slightly overhanging, and as the 
lateral support of the molten lava was withdrawn, 
great slices of the overhanging banks on all sides 
of the lake would suddenly split off and fall into the 
lake beneath. As these changes took place the ex- 


posed surface, sometimes 100 feet across and up- 
ward, would be left red hot, the break evidently 
having taken place on the line of a heat-crack 
which had extended down into the lake. 

About 6 o'clock the falling bank adjacent to 
the hill worked back into a territory which, be- 
low 50 feet from the surface, was all hot and ina 
semi-molten condition. From 6 to 8 o'clock the 
entire face of this bluff, some 800 feet in length 
and over 200 feet in height,-was a shifting mass 
of color, varying from the intense light of molten 
lava to all the varying shades of rose and red to 
black, as the different portions were successively 
exposed by a fall of rock and then cooled by ex- 
posure to the air. During this period the crash 
of the falling banks was incessant. Sometimes 
a great mass would fall forward like a wall ; at 
others it would simply collapse and slide down 
making red hot fiery landslides ; and again enor- 
mous bowlders, as big as a house, singly and in 
groups, would leap from their fastenings, and, all 
aglow, chase each other down and leap far out 
into the lake. 

The awful grandeur and terrible magnificence 


of the scene at this stage are indescribable. As 
night came on, and yet hotter recesses were un- 
covered, the molten lava which remained in the 
many caverns leading off through the banks to 
other portions of the crater, began to run back 
and fall down into the lake beneath, making fiery 
cascades down the sides of the bluff. There 
were five such lava streams at one time. 

The almost entire absence of sulphurous 
vapors is one of the peculiarities of this 
eruption noted. No difficulty in breathing 
was experienced directly to the leeward of 
the lake. At 8 o'clock in the evening the 
profile was approximately that shown in 
Figure 4, and Figure 5 exhibits it as it ap- 
peared at 9 o'clock in the morning of Julyr2. 

A very meager impression of the inter- 
est of this article is conveyed by this re- 
view. It seems impossible to leave out any 
part of the paper without defeating the in- 
tention to represent itat its full value, both 
scientifical, and as a popular description of 
a grand and interesting event. 
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A Taxt-nook on anp Stone Mining. By C. Le 
Neve Foster, D.Sc, F. R.S, etc. Philadelphia: 
J. B. Lippincott Co. London: Charles Grittin & 
Co.. Lid. {Cloth, large 8vo, xxviii-744 pp., 717 
illustrations. $:0.] 


THERE are many general treatises on 
mining, having all gradations of merit, and 
of them thislatest addition is one of the 
very best. The main difficulty in compiling 
a work of this kind is the wide extent of 
the field to be covered and the great 
diversity ofthe sub-topics into which the 
discussion ramifies. In the present case 
the author has met this difficulty as well as 
may be by occupying rather more than the 
usual space, thus being enabled to go from 
principles to examples in practice, and his 
selection of matter has been generally ju- 
dicious, though it seems impossible for any 
writer on mining to avoid describing many 
things that are obsolete or obsolescent and 
on the other hand omitting many new fea- 
tures. The latter point applies especially 
to mining machinery, in which progress is 
continuous and so rapid that it would of 
course be hopeless to attempt to include 
everything new thatis of value; and even if 
that were possible at any given date, a book 
so comprehensive would soon become a 
mere record, a sort of milestone on the track 
of progress, and would need to be supple- 
mented from time to time by later and 
later additions. Inessential principles the 
art of mining changes very little from one 
period to another, so that in this respect 
any one of the standard works (among 
which the present will take a high rank) is 
a fairly safe guide; whereas in details the 
treatises on special branches, the contribu- 
tions to the various engineering societies 
and the technical periodicals must be con- 
stantly consulted by those who would keep 
pace with the times. Still, Mr. Le Neve 
Foster has managed to include agreat deal 
of recent practice, and the reader will find 
in this book frequent references to events, 
discoveries and inventions down to as late 
as the year 1893, showing that in getting 


together his material the author has not 
lost sight of what is going on. 

The standpoint of the author as to 
the true function of mining literature is 
wholly sound, and the idea thus expressed 
in the preface is kept in view throughout. 


Books and lectures are not intended to take 
the place of practical teaching [experience ? ] at 
mines ; but they render the training more thor- 
ough and complete in many ways; they serve to 
explain the principles of the art, to solve difficulties 
which perplex the beginner, to suggest matters 
which he should observe, to tell him of those 
beyond his ken, and to supply him with a sys- 
tem for arranging his ideas methodically. 

If all the makers and all the users of 
books on mining, and indeed on any tech- 
nical subject, would regard the utility and 
limitations of such works in this light, 
there would be less disposition on the part 
of “ practical’ men to belittle book knowl- 
edge—a tendency which, however, 1s pass- 
ing away. 

The scope of this text-book is very wide 
—wider in fact than is often attempted. 
Besides the main subdivisions which one 
would naturally look for in such a book, 
there are chapters onthe principles of em- 
ployment of mine labor, on legislation af- 
fecting mines and quarries, on the condi- 
tion of the miner (as to clothing, housing, 
education, etc.), and on accidents, Venti- 
lation, which is usually touched upon 
lightly or relegated to books on coal min- 
ing, is given considerable prominence. The 
geological introduction (87 pages) contains 
a rapid survey of the common occurrence 
of minerals, and is followed by a chapter 
on indications in prospecting. The body 
of the book is arranged on the usual mod- 
els of classification. 

The author has endeavored to avoid re- 
stricting his work to the requirements of 
the British miner, and makes frequent 
citations of continental and Australian 
practice, with occasional mention of Amer- 
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ican systems; yet it was inevitable that a 
tinge of Cornish and Welsh methods—very 
sound, if not very progressive methods 
they are—should not have resulted from 
his environment and more special personal 
study. 

This book, it will be noticed, includes 
“stone mining ” ; in fact almost everything 
except strictly colliery work. Besides the 
metals and metallic ores this means the 
occurrence and means of gaining a long 
list of mineral substances, such as building 
stone, slate, clays, flint, barytes, mica, dia- 
monds, alum, amber, asbestos, graphite, 
gypsum, phosphates, sulphur, asphalt and 
ozokerite, various salts, petroleum, natural 
gas—and even ice. It will be easily under- 
stood that a large book could be written 
on either of these specialties, so that in a 
general work there is not much room for 
any single one of them. Then there is a 
long chapter on dressing, concentration 
and the preparation of minerals at the 
mine for sale or reduction, 

The numerous footnote references to the 
literature of the subject are a useful fea- 
ture. By following them up the reader who 
wishes to get fuller information and go 
more deeply into details will know where 
to look for what he wants. A. W., JR. 


STANDARD WIRING FoR Evecrric Power, 
A Compilation of Formule, Rules and Require- 
ments from the most Modern Practice, and in Ac- 
cordance with the Rules and Requirements of the 
Boston Fire Underwriters’ Union, the New Eng- 
land Insurance Exchange, and as Recommended 
by the Underwriters’ International Electric Associ- 
ation. By H. C. Cushing, Jr., Electrical Inspector. 
Boston. Published by the Author, [12mo0, roan, 
62 p., illus, $1.] 

It is for many reasons eminently desira- 
ble that a work on electric wiring and con- 
struction should be written by an experi- 
enced insurance inspector. The inspector 
is a person who looks at the matter prima- 
rily from the standpoint of safety, and only 
secondarily from the standpoint of econ- 
omy ; but it is nevertheless true that in the 
long run the highest economy results 
from and is promoted by, absolute safety. 
Mr. Cushing has given, in compact and 
convenient form, an excellent résumé of 
the whole subject; including the proper 
installation of dynamos, motors and lamps, 
both arc and incandescent, outside con- 


struction and inside wiring, and a selection 


ve 


of approved tables and formule sufficient 
for the ordinary requirements of an instal- 
ling engineer. These rules are in the main 
the same as those contained in the man- 
uals issued by the General Electric Com- 
pany for the instruction of its employés. 
Few questions are likely to arise in the 
mind of a wireman or engineer, as to just 
what construction will be regarded as 
safe by insurance people, which can- 
not be readily answered by reference to 
this handy little manual. The standard 
of outside construction called for may 
fairly be said to be in accordance with 
what at the present time passes for the 
best class of work in this country, but 
is nevertheless in many respects far below 
that which ought to be insisted upon 
to-day and which will in all probability be 
required ten years hence. The day will 
come when the unmechanical wooden 
cross-arm and wooden insulator pin, 
together with the uninsulating glass in- 
sulator will be relegated to the limbo 
of oblivion, and such futile devices for the 
“insulation’’ of 1oo0-volt currents from 
the exterior walls of a building as those 
illustrated at A and B on page 25 of Mr. 
Cushing’s work will be extinct beyond pos- 
sible resurrection. Insurance inspectors, 
and more particularly electrical engineers, 
should never for one moment forget that 
the first requisite of good construction is 
insulation; the second is insulation and 
the third is also insulation, and that the 
fundamental requisite of an insulator is 
that it shall insulate, not only indry but in 
wet weather. FRANKLIN L, POPE. 


BuiLpinG SupERINTENDENCE. By T. M. Clark. 12TH 
Edition. Macmillan & Co, 1894. 


THE book before us was originally pub- 
lished by James R. Osgood & Co. about 
fourteen or fifteen years ago, and as far as 
can be determined by a general compari- 
son, the present edition is from the same 
stereotype plates as the first, without a 
word of revision or any effort to bring it 
up to date. 

This is a very serious defect in any prac- 
tical handbook, and is especially unfortu- 
nate in a book designed as a practical 
guide to beginners in architectural super- 
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intendence. The only way in which the 
superintendent of a building in course of 
construction can hope to make himself use- 
ful to his employer, the architect or the 
owner, is by being thoroughly well primed 
as to what work is contemplated by the 
drawings and specifications, and ready to 
give chapter and verse to the builder or 
the mechanic for an objection he may 
make or change he may order. Now Mr. 
Clark kept this well in mind, and wrote a 
very useful book, clear, concise and well 
arranged, and showing great discretion in 
following his subjects just far enough to 
put his readers on their guard, without 
confusing them, if beginners,with too many 
details and minor points. When this book 
was first written it was accepted by the 
profession generally as a standard work, 
and was very widely used. 

Since that time, however, more new in- 
ventions have been adopted and more de- 
partures made in the materials and meth- 
ods of construction than were seen in the 
three hundred years preceding, and the 
book as it stands to-day before us would 
be really dangerous in the hands of a be- 
ginner, owing to what it omits to men- 
tion. 

It would be impossible to point out all 
its omissions without taking too much 
space, but in running over the book the 
following points “ sautent aux yeux.”” The 
references to other text-books omit all 
the more recent works, such as Berg’s and 
Hill's on modern fireproof construction, 
Waring or Gerhart on modern plumbing 
and sanitation, and no reference is made 
to electricity either for light or power. 
None of this had been done when Mr. 
Clark tirst wrote, but it is an old story to- 
day. 

Redwood and cypress are not mentioned, 
nor are tile linings for chimneys, tile cop- 
ings for walls, creosote or other stains for 
shingles, metal lathing, the various patent 
plasters, open fixture plumbing and the 
endless variety of all porcelain fixtures, 
steam and hot water heating, plaster-relief 
work, spring door checks, transom lifts, 
elevators, hard oil finish, electric lighting, 
and wiring for it, iron skeleton construc- 
tion, foundation work for tall buildings, 


artificial stone for side-walks, etc., many 
forms of structural iron, telephones, type- 
writers, blue prints, mail chutes and many 
other things now in general use, were either 
unknown or rarely used when Mr. Clark 
first wrote, but it seems hardly fair to him 
or to those who may purchase the book 
before us, to date it 1894 and describe it in 
the sub-title as a ‘“ Manual for young archi- 
tects, students and others interested in 
building operations as carrzed on at the 


present day.” The italics are ours. 

ENGINEERING ConstTRUCTION IN IRON, STEEL AND Tim- 
ber. By William Henry Warren, M. I.C. E., A. 
S.C. E., professor of civil and mechanical engi- 


neering, University of Sydney. N. S. W. London 
and New York: Longmans, Green & Co. [Cloth, 
large 8vo, xi-379 p., with numerous diagrams and 
folding plates. $s.] 

THIs latest treatise on engineering con- 
struction is in entire harmony with the 
tendency evinced in the best recent text- 
books on all branches of engineering, to 
amplify and illustrate the discussion of 
underlying principles by introducing many 
practical applications by way of example— 
asystem which relieves the monotony of 
the theoretical and mathematical discus- 
sion, quickens the reasoning faculty and 
makes plain what the mere enunciation of 
principles and formulz fails sometimes to 
do. In another direction, the frequent in- 
troduction of graphic statics, the later text- 
books mark a great advance upon the older, 
and are clearer as to computations and de- 
sign. The present work is intended not 
only for the use of students in civil engi- 
neering, but also for those engaged in the 
design of constructional iron and steel 
work, 

The plan of the work includes the fol- 
lowing leading topics: the strength and 
other characteristics of the materials dis- 
cussed, with the methods and results of 
tests ; determination of stresses; bending 
moments and shearing stresses; resistance 
moments, and intensity of various stresses ; 
examples of small bridges and viaducts in 
metal and timber; graphic statics applied 
to the determination of stresses in struc- 
tures; braced girders with parallel flanges ; 
bowstring and polygonal girders; deflec- 
tion of beams; continuous girders; col- 
umns; plates and bars, joints and con- 
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nections; bridge decks; weight of main 
trusses and girders; plate web-girder deck 
bridges and through bridges; American 
truss bridges; wind pressure; braced 
piers ; road bridges; swing bridges ; arched 
and suspension bridges, etc. This partial 
list of topics indicates the wide scope of 
thetreatise. The author proposes to sup- 
plement this book with a companion work 
on construction in brickwork, masonry and 
concrete, which will then round out the 
present treatise by adding the subject of 
foundations, so intimately associated with 
bridge construction. 

In connection with the discussion of the 
fatigue of metal under repeated stresses, 
about which a good deal has been printed 
in this Magazine, it is interesting to note 
that Professor Warren followed the lead of 
Wohler, Bauschinger and other experi- 
menters, and from the recorded tests de- 
duces an approximate ratio of vibrating 
strength to primitive strength to statical 
strengthof 1: 2: 3. By“ primitivestrength”’ 
is meant the ultimate breaking point of a 
piece subjected to a load which is entirely 
removed before being reapplied. 


A Trxt-sook ON Roaps anv Pavements. By Frep 
P. Spalding, Assistant Professor of Civil Engi- 
neering in Cornell University. M. Am. Soc. C, E. 


First edition; first thousand. New York: John 
Wiley & Sons, [Cloth, r2mo, viii-213 p. Ilus- 
trated. $2.] 


ANIMAL traction, by common consent, 
is doomed, even for country roads, in 
thickly settled regions; but the exact 
period at which it is to be done away with 
seems to be based on a sliding scale that 
reaches far into futurity. So far as can be 
foreseen in the light of recent progress the 
ultimate development of systems of trans- 
portation will be in the direction of 
economical feeder lines, either operated by 
steam or by electric-power transmission, 
or by both, culminating in a network 
which will make every farm and every 
country residence a railway station or ter- 
minus, But that millennial epoch is by no 
means yet in sight. For the immediate 
present there is an urgent demand for 
improved roads, and it is being earnestly 
pushed by the bicycle-manufacturing com- 
panies, the horse-breeders, the press, and 
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lately has been caricatured by the Coxey 
crusade. 

For the paving of city streets it may at 
last be said that we have reached fairly 
definite conclusions, depending upon the 
traffic conditions and only vitiated by the 
uncertain factor of funds available. Pro- 
fessor Spalding brings out very clearly the 
principles which should guide in the 
choice of road and stréet material and 
construction. As to country roads the 
comparison he draws between the mac- 
adam and telford systems is especially 
instructive; while in the line of street 
paving the author scrupulously distin- 
guishes between the ideal and the prac- 
ticable. If an adverse criticism may be 
ventured in regard to a work so excellent 
otherwise, it would be to remark that Pro- 
fessor Spalding perhaps carries his con- 
servatism to such a degree in the praise- 
worthy attempt to fairly state all sides of 
a question, whenever there is more than 
one side, that he occasionally leaves 
the reader in some uncertainty as to the 
author's own preference. 

The book is arranged in numbered sec- 
tions. Some idea of its scope may be had 
from the following outline of topics, each 
of which forms the subject-matter of a 
separate chapter: general considerations ; 
drainage of streets and roads; location of 
country roads; improvement of country 
roads; broken-stone roads; foundations 
for pavements; brick, asphalt, wood and 
stone-block pavements; laying out city 
streets. 

In regard to the improvement of our 
common roads Professor Spalding strikes 
the keynote of progress by declaring that 
such improvement “ must come through 
transferring the work to the charge of those 
who make it a profession, and not through 
teaching the public how roads should be 
constructed,” Public interest is pretty 
thoroughly aroused as to the importance 
of the subject. It remains now to remove 
the road-building supervision and main- 
tenance from the hands of county com- 
missioners and boards, chosen for political 
motives and purposes, to the engineering 
profession, where they properly belong 
And it may be remarked here that for 
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young students of civil engineering who 
are searching for a likely specialty there 
are few openings more promising just now 
than that of roads and paving, which line 
has only recently begun to be taken up 
as a regular profession, after having been 
neglected for about two thousand years, 
or since the period of the eminently prac- 
tical Roman engineers. 
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